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THE usefulness of the electrical resistivity log 
in determining reservoir characteristics is 
governed largely by: (I) the accuracy with 
which the true resistivity of the formation can 
be determined; (2) the scope of detailed data 
concerning the relation of resistivity measure­
ments to formation characteristics; (3) the 
available information concerning the conduc­
tivity of connate or formation waters; (4) the 
extent of geologic knowledge regarding proba­
ble changes in facies within given horizons, both 
vertically and laterally, particularly in relation 
to the resultant effect on the electrical proper­
ties of the reservoir. Simple examples are given 
in the following pages to illustrate the use of 
resistivity logs in the solution of some problems 
dealing with oil and gas reservoirs. From the 
available information, it is apparent that much 
care must be exercised in applying to more 
complicated cases the methods suggested. It 
should be remembered that the equations given 
are not precise and represent only approximate 
relationships. It is believed, however, that 
under favorable conditions their application 
falls within useful limits of accuracy. 

INTRODUCTION 

The electrical log has been used exten­
sively in a qualitative way to correlate 
formations penetrated by the drill in the 
exploitation of oil and gas reservoirs and 
to provide some indication of reservoir 
content. However, its use in a quantitative 
way has been limited because of various 
factors that tend to obscure the significance 
of the electrical readings obtained. Some 
of these factors are the borehole size, 
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the resistivity of the mud in the borehole, 
the effect of invasion of the mud filtrate 
into the formation, the relation of the 
recorded thickness of beds to electrode 
spacing, the heterogeneity of geologic 
formations, the salinity or conductivity 
of connate water, and, perhaps of greatest 
importance, the lack of data indicating the 
relationship of the resistivity of a formation 
in situ to its character and fluid content. 

On the Gulf Coast it is found that the 
effects of the size of the borehole and the 
mud resistivity are generally of little 
importance, except when dealing with 
high formational resistivities or extremely 
low mud resistivities. Fortunately, little 
practical significance need be attached to 
the exact values of the higher resistivities 
recorded. Low mud resistivities are not 
common, but when this condition is 
encountered it may be corrected by 
replacing the mud column. With' the 
present advanced knowledge of mud 
control, invasion of mud filtrate into 
sands can be minimized, thereby increasing 
the dependability of the electrical log. 
The effect of electrode spacing on the 
recorded thickness of a bed is often subject 
to compensation or can be sufficiently 
accounted for to provide an acceptable 
approximation of the true resistivity of 
the formation. As development of a field 
or area progressively enhances the knowl­
edge of the lithologic section, the resistivity 
values of the electrical log take on greater 
significance, ultimately affording accept­
able interpretations. The salinity, and 
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therefore the conductivity, of the connate 
water associated with the various produc­
ing horizons may be determined with 
sufficient accuracy by the usual sampling 
procedure. 

Determination of the significance of 
the resistivity of a producing formation 
as recorded by the electrical log appears, 
for the present at least, to rest largely 
with the application of empirical relation­
ships established in the laboratory between 
certain of the physical properties of a 
reservoir rock and what may be termed 
a formation factor. It should be stressed 
at this point that numerous detailed 
laboratory studies of the physical proper­
ties of the formations in relation to the 
electrical measurements in question are 
essential to a reliable solution of the 
problems dealing with reservoir content. 
The purpose of this paper is to present 
some of these laboratory data and to 
suggest their application to quantitative 
studies of the electrical log. It is not in­
[ended to attempt to discuss individual 
resistivity curves and their application. 
The disturbing factors (borehole, bed 
thickness, and invasion) are discussed 
briefly only to indicate instances when 
they are not likely to affect the usefulness 
of the observed resistivity. 

RESISTIVITY OF SANDS WHEN PORES ARE 

ENTIRELY FILLED WITH BRINE 

A study of the resistivity of formations 
when all the pores are filled with water 
is of basic importance in the detection of 
oil or gas by the use of an electrical log. 
Unless this value is known, the added 
resistivity due to oil or gas in a formation 
cannot be determined. 

The resistivities of a large number of 
brine-saturated cores from various sand 
formations were determined in the labora­
tory; the porosity of the samples ranged 
from 10 to 40 per cent. The salinity of the 
electrolyte filling the pores ranged from 
20,000 to 100,000 milligrams of NaCI 

per liter. The following simple relation 
was found to exist for that range of 
porosities and salinities: 

R. = FR", [I] 

where R. = resistivity of the sand when 
all the pores were filled with brine, R", = 
resistivity of the brine, and F = a "for­
mation resistivity factor." 

In Figs. I and 2, F is plotted against 
the permeabilities and porosities, respec­
tively, of the samples investigated. The 
data presented in Fig. I were obtained 
from consolidated sandstone cores in 
which the cementing medium consisted 
of various amounts of calcareous as well 
as siliceous materials. The cores had 
essentially the same permeability, parallel 
to and perpendicular to the bedding of 
the layers. All of the cores were from 
producing zones in the Gulf Coast region. 
Cores from the following fields were used: 
Southeast Premont, Tom Graham, Big 
Dome-Hardin, Magnet-Withers, and Sheri­
dan, Texas; also La Pice, and Happy town, 
La. Fig. 2 presents similar data obtained 
from cores of a widely different sandstone; 
that is, one that had extremely low per­
meability values compared with those 
shown in Fig. I for corresponding porosities. 
These cores were from the Nacatoch 
sand in the Bellevue area, Louisiana. 

From Figs. I and 2 it appears that the 
formation resistivity factor F is a function 
of the type and character of the formation, 
and varies, among other properties, with 
the porosity and permeability of the reser­
voir rock; many points depart from the 
average line shown, which represents a 
reasonable relationship. Therefore, indi­
vidual determinations from any particular 
core sample may deviate considerably 
from the average. This is particularly 
true for the indicated relationship to 
permeability. Further, although the varia­
tion of F with porosity for the two groups 
of data taken from sands of widely different 
character is quite consistent, the effect 
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of variations in permeability on this 
factor is not so evident. Naturally the 
two relationships could not be held to 
apply with equal rigor because of the well 
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ity. Thus, knowing the porosity of the 
sand in question, a fair estimate may be 
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to F, based upon the indicated empirical 

, 

.:;; 
t; 10 .;;; 

x 

" x ~ ~ \ 
~ 
5 5 
~ 
E 
L-o 

LL. 

I 
I 5 

x x~ 'K 

10 50 100 500 1000 5000 0.10 0.30 1.00 
PermeOibility, milliolarcys Porosity 
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SAND, BELLEVUE, LA. 
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established fact that permeability does not 
bear the same relation to porosity in all 
sands. From close inspection of these data, 
and at the present stage of the investiga­
tion, it would appear reasonably accurate to 
accept the indicated relationship between 
t he formation resistivity factor and poros-

relationship 
F = 8-m 

or from Eq. I, 

R. = R,.fJ-m 

where 8 is the porosity fraction of the 
sand and m is the slope of the line represent­
ing the relationship under discussion. 
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From a study of many groups of data, m 
has been found to range between 1.8 
and 2.0 for consolidated sandstones. For 
clean unconsolidated sands packed in 
the laboratory, the value of m appears 
to be about 1.3. It may be expected, 
then, that the loosely or partly consolidated 
sands of the Gulf Coast might have a 
value of m anywhere between 1.3 and 2. 

RESISTIVITY OF FORMATIONS WHEN PORES 

ARE PARTLY FILLED WITH BRINE, THE 

REMAINING VOIDS BEING FILLED WITH 

OIL OR GAS 

Various investigators-Martin, 1 J ako­
sky,2 Wyckoff,3 and Leverett4-have stud­
ied the variation in the resistivity of sands 
due to the percentage of water contained 
in the pores. This was done by displacing 
varying amounts of conducting water 
from the water-saturated sand with non­
conducting fluid. Fig. 3 shows the relation 
which the various investigators found to 
exist between S (fraction of the voids 
filled with water) and R (the resulting 
resistivity of the sand) plotted on loga­
rithmic coordinates. For water saturations 
down to about 0.15 or 0.20, the following 
approximate equation applies: 

1 

S= (~y or R = R.s-" [4] 

For clean unconsolidated sand and for 
consolidated sands, the value of n appears 
to be close to 2, so an approximate relation 
can be written: 

S=~ [51 

or from Eq. I, 

S = ~F;w [61 

Since in the laboratory extremely short 
intervals of time were allowed for the 
establishment of the equilibrium conditions 
compared with underground reservoirs, 
there is a possibility that the manner in 

I References are at the end of the paper. 

which the oil or gas is distributed in the 
pores may be so different that these 
relations derived in the laboratory might 
not apply underground. 
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Legend and Data 

Salinity 
Oil Porosity Investi- Type of Water. 

Grams or Frac-gator Sand NaCI per Gas tion 
Liter 

--- --- ---
Wyckoff Various CO. Various 
Leverett Uncons. 8 approx. Oil 0·40 
Martin Cores 130 Oil 0.20 and 

0.45(?) 
--I Jakosky Friable 29 approx. Oil 0.23 

Considerable encouragement on this 
point is established, however. For example, 
Eq. 4 appears to hold even though gas or 
oil is the nonconducting phase. Each 
probably assumes a different distribution 
in the pores, yet the resulting resistivity 
is not appreciably changed. Also, no great 
change is found in the average relation 
between the formation resistivity factor 
and porosity for changes in types of con­
solidated sandstones. This indicates that 
even though the oil or gas underground 
may fill the pore space in a different 
manner from that in the short-time 
laboratory experiments, the relationship 
expressed by Eq. 4 should apply equally 
well underground. 

BASIC RESISTIVITY VALUES TO BE OBTAINEE 

IN ESTIMATING FLUID CONTENT OF A SANE 

The foregoing discussion indicates that 
the basic values to be obtained are: (I) tht 
resistivity of the sand in question under· 
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ground (R), and (2) the resistivity of the 
same sand when its pores are entirely 
filled with connate water (R.). 

The first value can be obtained from the 
electrical log when all factors can be 
properly weighed. The latter may also be 
obtained from the log when a log is avail­
able on the same horizon where it is entirely 
water-bearing. Of course, this is true only 
when the sand conditions, particularly por­
osity, are the same as at the point in ques­
tion and when the salinity of the connate 
or formation water throughout the horizon 
is the same. 

In a water-drive reservoir, or any 
reservoir where the connate water is in 
direct contact with the bottom or edge 
water, there should be no appreciable 
difference in the salinities through the 
horizon, at least within the limits set forth 
for the operation of Eqs. 1 and 4; that is, 
when the salinity of the connate water 
is over 20,000 mg. NaCl per liter and the 
connate water is over 0.15. In depletion­
type reservoirs, or when connate water 
is not in direct contact with bottom or 
edge water, special means may have to 
be devised to ascertain the salinity of the 
connate water. 

When it is not possible to obtain R. 
in the manner described above, the value 
can be approximated from Eq. 3, () and m 
having been determined by core analyses 
and R .. by regular analyses. 

CALCULATION OF CONNATE WATER, POROS­

lTY AND SALINITY OF FORMATION WATER 

FROM THE ELECTRICAL LOG 

The resistivity scale used by the electrical 
logging companies is calculated assuming 
the electrodes to be points in a homo­
geneous bed. 5 Therefore, the values re­
corded must be corrected for the presence 
of the borehole, thickness of the layers 
in relation to the electrode spacing, and 
any other condition different from the 
ideal assumptions used in calculating the 
scale. 

Consider a borehole penetrating a 
large homogeneous layer, in which case 
the electrode spacing is small in comparison 
with the thickness of the layer. If the 
resistivity of the mud in the hole is the 
same as the resistivity of the layer, there 
will be, of course, no correction for the 
effect of the borehole. If the resistivity 
of the mud differs from the resistivity of 
the layer, there will be a correction. 
Table 1 shows approximately how the 
presence of the borehole changes the 
observed resistivity for various conditions. 
The third curve, or long normal, of the 
Gulf Coast is considered because this 
arrangement of electrodes gives very 
nearly a symmetrical picture on passing 
a resistive layer and has sufficient pene­
tration in most instances to be little 
affected by invasion when the filtrate 
properties of the mud are suitable. 

TABLE I.-E.ffect of Borehole on Infinitely 
Large Homogeneous Formation 

Observed Resisttvity on ffiectric Log 
In an 8-in. In a Is-in. 
Borehole Borehole 

True Resisti vity of ~~~tf:iilol; Resistivity Mud in Hole 
of Formation, (at Bottom-hole (at Bottom-hole 

Meter-ohms Temperature) of Temperature) of 

0·5 1.5 0·5 1.5 
Meter- Meter- Meter- Meter-
ohms ohms ohms ohms --- ------

0.5 0·5 0·5 0·5 0·5 
I I I I I 

5 6 5 5 5 
10 I. II I II 

II 
50 65 65 50 55 

The values in Table I have been cal­
culated assuming a point potential "pick­
up" electrode 3 ft. away from a point 
source of current, other electrodes assumed 
to be at infinity, and it has been found 
that the table checks reasonably well 
with field observations. Checks were 
made by: (I) measuring the resistivity of 
shale and other cores whose fluid content 
does not change during the coring operation 
and extraction from the well; (2) measuring 
the resistivity of porous cores from water­
bearing formations after these cores were 
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resaturated with the original formation 
water. Adjustment due to temperature 
difference, of course, is necessary before 
the laboratory measurement is compared 
with the field measurement. 

TABLE 2.-EiJect of Formation Thickness, 
No Borehole Present 

True Resistivity Observed Resistivity 

Layer between Large Thickness of Layer 
Shale Bodies Having 

Resistivity of 1.0 
24 Ft. 16 Ft. 8 Ft. Meter-ohms 
--- ------

1 1 I 1 

5 5 5 3 
10 10 9 6 
20 20 19 II 

The correction at the higher resistivities 
appears to be appreciable. However, 
in the Gulf Coast when the value of R. 
is low the correction is not so important. 
For example, assume a friable oil sand 
whose true resistivity is 50 meter-ohms 
and whose resistivity when entirely water­
bearing is 0.50 meter-ohms; the connate 
water would occupy about 0.10 of the 
pore volume CEq. 5). However, if the 
observed value on the log, 65 meter­
ohms, were used without correcting for 
the borehole, the connate water would be 
calculated to occupy 0.09 of the pore 
volume. Therefore, although the effect 
of the borehole size and mud resistivity 
on the observed resistivity readings may 
be appreciable, the resultant effect on 
the calculated connate-water content of 
the sand is not important. 

When the thickness of the formation 
is very large in comparison with the 
electrode spacing, there will, of course, be 
no correction to make for the thickness 
of the layer. However, when the thickness 
of the formation approaches the electrode 
spacing, the observed resistivity may be 
very different from the true value. Table 2 

shows approximately what the third curve 
(long normal) of the Gulf Coast would 
read for certain bed thicknesses and resis-

tivities. I(is assumed that large shale bodies 
are present above and below the beds, at 
the same time neglecting the presence of 
the borehole and again assuming point 
electrodes. 

Resistivity • meter· ohms 

O~~~IO~;;:;;;;~200 
-~~~----;-~--,--~3480 

--~~-----+-Q-_+--__I3500 

---r=-------I----.O~"i='......,......d. 3520 
NormOiI curve, 

-+-------+-~_++._-__I3540 
~'i. 

~ 
-~-~----~_+-~~m~~'--~3560 

Long normal ". 't'~) 
curve --~~~::~~~, $'; 

-----(;=---------+--"~~=---I3580 

=-----+-;;;~==l3600 

-;-------+7' .. "-r"'-=--t--------l36Z0 

--------'-----'-------'3640 
FIG. 4.-ELECTRICAL LOG OF AN EAST TEXAS 

WELL. 
Diameter of hole, i% in.; mud resistivity, 

3.4 at 85°F.; bottom-hole temperature, approxi­
mately 13SoF. 

Tables I and 2 assume ideal conditions, 
so if the sand is not uniform, or if invasion 
affects the third curve, the observed re­
sistivity values may deviate farther from 
the true value. The magnitude of the 
influencing factors, of course, willlim,it the 
usefulness of the observed resistivity value 
recorded on the log. Invasion of the mud 
filtrate is probably the most serious factor; 
however, as previously mentioned, it can 
often be controlled by conditioning the 
mud flush for low filtrate loss. 

Fig. 4 shows a log of an East Texas well. 
The observed resistivity on the long normal 
curve for the interval 3530 to 3560 ft. is 
62 meter-ohms, or, from Table I, approxi­
mately 50 meter· ohms after correcting for 
the borehole. In this instance the mud 
resistivity at the bottom-hole temperature 
of 135°F. is approximately 2.2 meter-ohms. 
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The interval is thick enough so that there 
should be no appreciable effect due to 
electrode spacing. The formation is more or 
less a clean friable sandstone, so Eq. 5 can 

Resistivity. 
meter-ohms 

Self-pofenf/al 0 5 10 
--':""--:;}---.+--r---,4040 

---I 25 J+-t 
mv. 

---j----jr---4li:-t"-- 4060 

-*=------+-"Zlrt---14080 
Normal curve- --> I 

FIG. 5.-ELECTRICAL LOG OF A SAND IN EAST 
WHITE. POINT FIELD, TEXAS. 

Diameter of hole, 7% in.; mud resistivity, 
1.7 at 80°F.; bottom-hole temperature, 138°F. 

be used to approximate the connate-water 
content. The formation resistivity factor 
for this sand is approximately IS, using 
Eq. 2 where 8 = 0.25 and m = 1.8. The 
resistivity of the formation water by actual 
measurement is 0.075 meter-ohms at a 
bottom-hole temperature of 135°F. There­
fore, from Eq. I, R. for this sand is 
IS X 0.075 = 1.1 meter-ohms. This value 
checks reasonably well with the value 
recorded at 3623 to 3638 ft. on this log as 
well as on the many logs from this pool 
where the Woodbine sand is water-bearing; 
i.e., 0.9 to 1.5 meter-ohms. The close check 
obtained between the calculated and re­
corded resistivity of the water sand indi­
cates that invasion is not seriously affecting 
the third curve. Solving Eq. 5, the connate 
water of the zone 3530 to 3560 ft. occupies 

a.pproximately § = 0.15 of the pore 
'\j50 

volume. The accepted value assigned for 
the connate-water content of the East 
Texas reservoir is 17 per cent. 

An electrical log of a sand in the East 
White Point field, Texas, is shown in Fig. 5. 
The observed resistivity at 4075 ft. is 
approximately 5 meter-ohms. The value of 
F for this sand by laboratory determination 
is 6. The sand is loosely consolidated, hav­
ing 32 per cent porosity average. The 
resistivity of the formation water by direct 
measurement is 0.063 meter-ohms at the 
bottom-hole temperature of 138°F. There­
fore, R. = 6 X 0.063 or 0.38 meter-ohms. 
This checks well with the value obtained 
by the electrical log between the depths of 
4100 and 4120 ft., which is 0.40 (see 
amplified third curve). Therefore, invasion 
probably is not seriously affecting the 
third curve. From Tables I and 2 it appears 
that the borehole and electrode spacing do 
not seriously aff~ct the observed resistivity 
at 4075 ft. The connate water is approxi-

~0'38 mately --, or 0.27. 
5.0 

Other uses of the empirical relations may 
have occurred to the reader. One would be 
the possibility of approximating the maxi­
mum resistivity that the invaded zone 
could reach (wh!!n formation water has a 
greater salinity than borehole mud) by 
Eq. I, where R", would now be the resistiv­
ity of the mud filtrate at the temperature of 
the formation and F the resistivity factor 
of the formation near the borehole. By 
knowing the maximum value of resistivity 
that the invaded zone could reach, the 
limits of usefulness of the log could be 
better judged. For example, assume that a 
porous sand having an F factor of less than 
IS was under consideration. If the mud 
filtrate resistivity were 0.5 meter-ohms, the 
resistivity of the invaded zone, if com­
pletely flushed, would be IS X 0·5 = 7.5. 
Thus the observed resistivity values of this 
sand up to approximately 7.5 meter-ohms 
could be due to invasion. 
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DISCUSSION 

(H. F. Beardmore presiding) 

S. W. WILCOX,* Tulsa, Okla.-This paper 
recalls some of my own observations on the 
correlation of the electrical resistance of earth 
materials with their other physical properties. 
While Geophysical Engineer for the Depart­
ment of Highways, of the State of Minnesota, 
from 1933 until 1936, I was primarily engaged 
in conducting earth-resistivity surveys pros­
pecting for and exploring sand and gravel 
deposits. This work was done by two field 
parties using equipment of the Gish-Rooney 
type, and was carried out in every part of the 
state, both winter and summer. 

In brief, when a sand or gravel prospect was 
discovered, in any way, it was detailed by the 
·resistivity survey to outline its extent and to 
locate test holes for field and laboratory sample 
analysis. This survey consisted of a grid of 
"steptraverses" of one or more electrode 
separations, and for each an "iso-ohm," or 
equal resistance contour plan map, was drawn. 

Several thousand earth-resistivity readings 
were taken over more than one hundred 
prospects. In some instances the test pitting 
was started before the completion of electrical 
survey and their findings were soon available 
for checking any suspected correlation theory 
and confirming what subsurface factors were 
being measured and how effectively. 

From accepted earth-resistivity theory, it 
follows that within a definite sphere surround-

* Seismograph Service Corporation. 

ing tl,le electrodes the apparent resistance 
measurement is uniquely determined from the 
specific resistance and position of each and all 
of the particles making up the sphere. Any 
rational interpretation of these apparent resist­
ance measurements is possible only for the 
simplest combinations of particles and their 
specific resistances. Fortunately, soils, sub­
soils and subsurface rocks, with their embodied 
fluids and gases, vary greatly in this property 
among themselves. For example, clay appears 
to have an average specific resistance of 
approximately 50 to. 150 foot-ohms, whereas 
for sand and gravel the specific resistance is 
roughly from 2000 to 5000 foot-ohms. The 
important feature is the great absolute differ­
ences in resistance, consequently a resistance 
profile across a buried lens of sand or gravel sur­
rounded by clay produces a striking response. 

In spite of the amount of control available 
and the freedom for selecting various electrode 
intervals, no reliable quantitative predictions 
could be made that were not related to bound­
ary surfaces. The probable depth to the first 
discontinuity-namely, the clay-sand contact 
-could be determined fairly accurately if the 
thickness of the sand body was considerable. 
When the depth to the sand was known from 
independent data, or could be assumed to be 
constant, it was possible to predict its thick­
ness. If both were known, a good guess might 
be made regarding the depth to the water· 
table; and, in addition, if all these were known, 
a surmise could be made about the quality of 
the sand; i.e., whether it contained organic 
material or was weathered. Perhaps if the 
degrees of control were sufficient the porosity of 
the sand, its grain size, or even its temperature 
might be predicted. 

I observed that few of these variables, even 
the ones that generally contribute to the bulk 
of the readings, could be quantitatively 
separated without additional independent data; 
therefore my interpretation was necessarily 
empirical and based on experience. Fortun­
ately, in sand and gravel prospecting the 
economically most important factors contribute 
their effects in the same direction. A high 
apparent resistance indicates either a thin body 
of highly resistant gravel near the surface, or a 
thicker one overlain with more clay stripping. 
Clean gravel is more resistant than weathered, 
and hard gravel more so than soft. 
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In practical terms, I found that an apparent 
resistance reading of 500 foot-ohms for a 
20-ft. electrode separation recorded over 
ground or glacial moraines of southern Minne­
sota reliably suggested a deposit of sand or 
gravel worth further investigation. As a matter 
of record, prospecting in the part of the state 
where these materials are very scarce, less than 
3 per cent of the test holes located on the 
geophysical information failed to yield granular 
materials of commercial quality and quantity 
for at least highway subgrade treatment. 
Varying the electrode interval gave additional 
confirmation as to the thickness of the deposit 
and very little else. 

In connection with our field work, we made 
extensive laboratory studies, attempting to 
work out the relation between the moisture 
content of sand and gravel and its specific 
resistance. These apparently simple eXlleri­
ments were not of much help in clearing up my 
field interpretations. Several variables were 
very hard to control in the laboratory. 

The analogy between this type of earth­
resistivity mapping and electrologging is close. 
The first measures electrical impedance along a 
surface generally parallel to the bedding planes; 
the latter, up a borehole more or less perpen­
dicular to them. The same general limitations 
and possibilities appear to be common to both 
methods. Obviously, controls for checking are 
easier to obtain for plan mapping than for 
well logging within the depth of effective 
penetration. 

My interpretation problems appeared to be 
essentially similar to those of electrical well 
logging where the operator, after observing 
the character of the resistance and the self­
potential curves, tells his client whether pipe 
should be set. The accuracy of his prediction is 
based largely on experience and not on slide­
rule calculations. 

Mr. Archie's paper suggests an experimental 
attack for expanding and improving the 
interpretation technique of electrical well 
Jogging. Any contribution of this nature that 
increases its effectiveness is of great value to 
the petroleum industry. I offer my own experi­
ences and observations to emphasize that he 
has tackled a difficult research problem and 
wish him luck. 

Dr. A. G. LOOMIS, * Emeryville, Calif.··-In 
the laboratory, we take into account the varia­
tions in measured resistivities of sands and tap 
water by finding out the cause of the variations 
in resistivity. That is, if the tap water itself 
varied from day to day, its electrolyte content 
must vary from day to day and chemical 
analysis would indicate the change. If sands 
did not give consistent resistivity readings, the 
character of the sands (in other words, the 
formation resistivity factor) probably changed 
or the kind and amount of water contained in 
the sand must have varied. 

* Shell Development Co. 
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STRATIGRAPHIC AND HYDROGEOLOGIC FRAMEWORK 
OF PART OF THE COASTAL PLAIN OF TEXAS

By

E. T. Baker, Jr.

ABSTRACT

The subsurface delineation of hydrogeologic units of Miocene and younger 
age and stratigraphic units of Paleocene to Holocene age establishes an 
interrelationship of these units Statewide across much of the Coastal Plain 
of Texas. The 11 dip sections and 1 strike section, which extend from the 
land surface to 7,600 feet (2,316 meters) below sea level, provide continuity 
of correlation from the outcrop to the relatively deep subsurface. Sand 
containing water with less than 3,000 milligrams per liter of dissolved solids, 
which is shown on the sections, serves as an index of water availability 
of this quality.
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INTRODUCTION

This report has been prepared to illustrate the stratigraphic and 
hydrogeologic framework of a part of the Coastal Plain of Texas from the 
Sabine River to the Rio Grande. It is the outgrowth of a project that has 
as its ultimate objective the construction of a digital ground-water flow 
model, if feasible or desirable, of at least a part of the Miocene aquifers 
in the Gulf Coastal Plain of Texas. The model would serve as a tool for 
planning the development of the ground-water supplies. Work on the project 
is being done by the U.S. Geological Survey in cooperation with the Texas 
Water Development Board.

During the course of delineating the Miocene aquifers, which is basic 
to the design and development of the model, the scope of the study was 
broadened to include delineations of other hydrogeologic units, as well 
as delineations of stratigraphic units. As a result, units ranging in age 
from Paleocene to Holocene were delineated (table 1). A relationship of 
stratigraphic units to designated hydrogeologic units was thus established 
Statewide.

Eleven dip sections and one strike section are included in this report. 
The dip sections are spaced about 50 miles (80 km) apart with the most 
easterly one being near the Sabine River and the most southerly one being 
near the Rio Grande. Each dip section is about 100 miles (161 km) long and 
extends from near the coastline to short distances inland from the outcrop 
of the oldest Miocene formation--the Catahoula Tuff or Sandstone. The strike 
section, which is about 500 miles (804 km) long (in three segments), extends 
from the Sabine River to the Rio Grande and joins the dip sections at common 
control points. This section is from 50-75 miles (80-121 km) inland from 
the Gulf of Mexico and is essentially parallel to the coastline. The loca­ 
tion of the sections and the Catahoula outcrop are shown on figure 1.

The sections extend from outcrops at the land surface to maximum depths 
of 7,600 feet (2,316 m) below sea level. Selected faunal occurrences, where 
known or inferred by correlation from nearby well logs, are included. 
The extent of sand that contains water having less than 3,000 mg/L (milligrams 
per liter) of dissolved solids was estimated from the electrical characteris­ 
tics shown by the logs. This information is included on all of the sections.

Although faulting is common in the Coastal Plain and is complex in 
some areas, all faults have been omitted from the sections to maintain 
continuity of the stratigraphic and hydrogeologic boundaries. The disad­ 
vantage of such omission is, of course, the representation of an unrealistic 
and simplistic picture of unbroken stata with uninterrupted boundaries. In 
reality, many of the faults have not only broken the hydraulic continuity of 
the strata but more importantly have become barriers to fluid flow or conduits 
for cross-formational flow. The sections are presented in this report as 
figures 2-15.
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STRATIGRAPHIC FRAMEWORK 
General Features of Deposition and Correlation Problems

Cenozoic sediments that underlie the Coastal Plain of Texas are tens 
of thousands of feet thick at the coastline. These clastic sediments of 
sand, silt, and clay represent depositional environments ranging from non- 
marine at the outcrops of most units to marine where the units may carry 
a distinctive suite of fossils. Oscillations of ancient seas and changes 
in amount and source of sediments that were deposited caused facies changes 
downdip and along strike. For example, a time-stratigraphic unit having age 
equivalency may consist of sand in one area, sandy clay in a second area, 
and clay in a third area. Subsidence of the basin of deposition and rising 
of the land surface caused the stratigraphic units to thicken Gulfward. 
Growth faults (faults that were more or less continuously active) greatly 
increased the thickness of some stratigraphic units in short distances. 
All of these factors contributed to the heterogeneity of the units from 
place to place, which in turn makes correlation difficult.

Stratigraphic Units

In the discussion to follow, emphasis will be placed on stratigraphic 
units that are designated in this report as Miocene in age. Many of the 
correlation problems of the Cenozoic deposits involve these units to a large 
degree. Also the main thrust of this report is directed at the Miocene in 
keeping with the ultimate objective of modeling the flow in the Miocene 
aquifers.

The stratigraphic nomenclature used in this report was determined from 
several sources and may not necessarily follow the usage of the U.S. Geologi­ 
cal Survey.

Pre-Miocene

Delineation of most of the pre-Miocene units of Cenozoic age present 
relatively few problems of significance. This is especially true of the 
pre-Jackson units (Midway Group to Yegua Formation). The top of the Car- 
rizo Sand of the Claiborne Group (included with the underlying Wilcox Group 
on the sections) can be easily delineated, which makes the position of the 
unit unmistakable in the subsurface. From about the Sabine River to the 
San Marcos Arch (section F-F 1 , fig. 7, is centered over this structural 
feature) the top of the Carrizo-Wilcox is about 3,000 feet (914 m) beneath 
the landward edge of the Catahoula outcrop. Southward from the San Marcos 
Arch into the Rio Grande Embayment of south Texas, its position steadily 
increases in depth to more than 7,000 feet (2,134 m) at the western end of 
section K-K' (fig. 12).
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Facies changes occur downdip in the Sparta and Queen City Sands of 
the Claiborne Group, and where these units grade into clay, delineation on 
a time-stratigraphic basis is virtually impossible from electrical-log 
interpretation. The same problem affects the Yegua Formation of the Claiborne 
Group, although the Yegua remains sandy for greater distances downdip. It 
can be delineated by lithology on most of the sections in this report. Also, 
the presence of important fauna1 markers such as Nonionella cockfieldensis 
and Ceratobulimina eximia aid in locating the approximate top and base, 
respectively, of the Yegua, regardless of its lithology.

The delineation of the Jackson Group is significant in establishing 
the framework for the Miocene units. This is because the outcropping Frio 
Clay of Oligocene(?) age of south Texas is completely overlapped in Live 
Oak County by the Miocene Catahoula (or is not recognized on the surface 
east of this area). The overlap places the Catahoula in contact with part 
of the Whitsett Formation, the uppermost formation of the Jackson Group in 
this area. East of the overlap to the Sabine River, careful attention was 
required to properly separate on the sections the tuffaceous sand and clay 
interbeds of the Whitsett from the tuffaceous sand and clay interbeds of 
the overlying Catahoula. From Live Oak County southward, the outcropping 
Frio Clay separates the Whitsett Formation from the Catahoula Tuff.

The age of the Whitsett, although shown in table 1 as Eocene in south- 
central Texas, may be at least in part Oligocene in the eastern part of the 
State. Eargle, Dickinson, and Davis (1975) consider the Whitsett to be 
Eocene at least from central Karnes County to southern McMullen County. 
Barnes (1975) likewise considers the Whitsett to be unquestionably Eocene 
no farther east than central Karnes County. From this area to the Sabine 
River, Dr. V. E. Barnes (written commun., Apr. 5, 1971) states that the 
Whitsett may "climb timewise eastward" and be largely Oligocene in east 
Texas; that the Nash Creek Formation of Louisiana, which is considered to 
be largely Oligocene, is equivalent to the Whitsett as mapped in Texas near 
the Sabine River; and the Oligocene vertebrates, which Dr. J. A. Wilson 
(Dept. of Geologic Sciences, University of Texas at Austin) collected from 
the Whitsett in Washington County, show that this formation is at least part 
Oligocene at that site. Because of the probability that the Whitsett is 
Oligocene, in part or in whole in much of the area, the delineation of the 
Eocene Jackson Group is shown on the sections to include the Whitsett 
Formation.
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The Frio Clay of Oligocene(?) age has been a controversial unit for 
decades. Geologists still do not agree on its subsurface equivalents or if 
it is even a separate stratigraphic unit from the Catahoula. The fact that 
many geologists have mapped the unit from Live Oak County to the Rio Grande 
lends support to the existence of the Frio Clay as a formation. The Geologic 
Atlas of Texas (Barnes, 1976a,b,c) shows that the Frio is mapped separately 
as a distinct formation from its overlap in Live Oak County to southern 
Webb County; from there to the Rio Grande, the Frio is undifferentiated from 
the Catahoula. The Frio outcrop that was used for control at the surface 
on the dip sections H-H 1 to K-K' (figs. 9-12) was modified from Darton, 
Stephenson, and Gardner (1937) and from Barnes (1976a,b,c). East of the 
overlap in Live Oak County the Frio is presumed to be present in the shallow 
subsurface beneath the Catahoula with the erosional edge probably only a 
few miles downdip from the edge of the Catahoula outcrop.

The Frio Clay at the surface has been interpreted by the author to be, 
at least in part, the nonmarine time-equivalent of the subsurface Vicksburg 
Group--a marine biostratigraphic unit of Oligocene age that crops out east 
of the Sabine River and is characterized by the foraminifer Textularia 
warreni. The relationship is supported by Deussen and Owen (1939, p. 1630) 
and by the Houston Geological Society (1954). The Vicksburg equivalent east 
of Karnes County may also be at least a partial time-equivalent of the Whit- 
sett, whose probable Oligocene age in this area may, in itself, indicate an 
equivalency. Ellisor (1944, fig. 1, and p. 1365) supports this probability 
and illustrates the relationship in a geologic section. Additionally, this 
probability is supported by the apparent correlation of the outcrop of the 
Vicksburg Group in Louisiana near the Sabine River as shown on the geologic 
map of Louisiana (Wallace, 1946) with the outcrop of the Whitsett Formation 
as shown on the Geologic Atlas of Texas (Barnes, 1968b). This relationship 
may be inferred on the dip sections from A-A* to at least F-F 1 (figs. 2-7) 
where the Vicksburg equivalent, if projected to the outcrop, would intersect 
the outcropping Whitsett.

Miocene

The stratigraphic framework of the units that are designated in this 
report as Miocene in age is complex and controversial, perhaps more so than 
any other Cenozoic units. Geologists do not agree which units on the sur­ 
face or in the subsurface are Miocene nor do they agree as to the relation­ 
ship of the surface and subsurface units. The correct relationship may never 
be determined because faunal markers, which exist in places in the subsur­ 
face, do not extend to the outcrop; and the heterogeneity of the sediments 
does not facilitate electrical-log correlations.

The outcropping stratigraphic units that are assigned to the Miocene 
in this report are, from oldest to youngest, the Catahoula Tuff or Sand­ 
stone, Oakville Sandstone, and Fleming Formation. The "Frio" Formation, 
Anahuac Formation, and a unit that is referred to in this report as the upper 
part of the Catahoula Tuff or Sandstone are assigned by the author as possi­ 
ble downdip equivalents of the surface Catahoula although the Anahuac and 
"Frio" Formations may be Oligocene in age. Table 1 and the dip sections 
(figs. 2-12) illustrate this relationship.
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The outcrop of the Catahoula, a pyroclastic and tuffaceous unit, has 
been mapped independently by various geologists with little modification 
from the Sabine River to the Rio Grande. Darton, Stephenson, and Gardner 
(1937) modified the unit's name from Catahoula Tuff to Catahoula Sandstone 
east of Lavaca County where the formation becomes more sandy.

It may be seen on the sections that the thickness of the surface Cata­ 
houla increases downdip at a large rate in the subsurface to eventually 
include, when the Anahuac Formation is reached, the "Frio" Formation which 
underlies the Anahuac, the Anahuac, and the upper Catahoula unit. Deussen 
and Owen (1939, figs. 5, 6, p. 1632, and table 1), in a study of the surface 
and subsurface formations in two typical sections of the Texas Coastal Plain 
(one in east Texas, the other in south Texas) agree with this relationship. 
They disagree, however, with these units being Miocene and assign them to 
the Oligocene. Some oil-company geologists consider the Anahuac and "Frio" 
as separate formations (unrelated to the Catahoula) in the subsurface and 
also assign them to the Oligocene. As a consequence of this usage, the upper 
Catahoula unit of this report is then usually referred to as "Miocene," 
which term is used instead of, or interchangeably with, Fleming. Holcomb 
(1964, fig. 2) in a study of the subsurface "Frio" Formation of south Texas 
places the "Frio" and Anahuac Formations, as well as the surface Catahoula 
in the Miocene, but does not admit to any Catahoula occurring above the 
Anahuac. He indicates that the "Fleming Formation" (Oakville Sandstone and 
Fleming Formation of this report) rests on the Anahuac. Dip sections, espe­ 
cially F-F 1 , G-G 1 , and H-H' (figs. 7-9), show unmistakably that the Catahoula- 
Oakville contact on the surface can be accurately traced far enough downdip 
by means of electrical logs to show that the clearly discernible contact is 
several hundred feet above the Anahuac. For this reason, the upper Catahoula 
unit above the Anahuac cannot be the Oakville. This contention is supported 
by Meyer (1939, p. 173) and by Lang and others (1950, plate 1).

The Anahuac Formation, despite the controversial attention it receives, 
is one of the most discernible formations in the subsurface. This marine 
biostratigraphic unit carries a rich microfauna of many tens of diagnostic 
species. These species are categorized into the Discorbis zone, Heterostegina 
zone, and Marginulina zone, from youngest to oldest. Only a few of the 
diagnostic species (table 1) are included with the dip sections in this 
report. The updip limit of the marine facies of the Anahuac ranges in depth 
from about 2,500 feet (762 m) below land surface in east Texas to about 4,000 
feet (1,219 m) in the Rio Grande Embayment in south Texas. The unit is quite 
sandy south of San Patricio County (south of section H-H', fig. 9) to the 
Rio Grande in contrast to its shaly character eastward from San Patricio 
County to the Sabine River.

The Oakville Sandstone and Fleming Formation are composed almost entirely 
of terrigenous clastic sediments that form sand and clay interbeds. Both 
formations are basically rock-stratigraphic units that are distinguished 
and delineated on the basis of lithologic characteristics. Their boundaries 
in the Coastal Plain of Texas are discernible contacts in some areas and 
arbitrary ones within zones of lithologic gradation in other areas.
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The Oakville Sandstone is most prominent on the surface and in the 
subsurface in the central part of the Coastal Plain. Here its predominantly 
sandy character is distinguished from the underlying tuffaceous Catahoula 
and overlying Fleming, which is composed of clay and slightly subordinate 
amounts of sand.

The Oakville on the surface has been mapped as a formation from about 
the Brazos River at the Washington-Grimes County line to central Duval 
County, where its outcrop is overlapped by the Goliad Sand and remains over­ 
lapped to the Rio Grande. Beneath this overlap, the Oakville apparently 
decreases in thickness or loses its predominance of sand or both. In either 
case, its position in the shallow subsurface in parts of the Rio Grande Embay- 
ment is questionable on dip sections I-I 1 and K-K 1 (figs. 10, 12). In the 
vicinity of the Brazos River, the Oakville grades eastward into the base of 
the Fleming Formation and loses its identity. The position of the base of 
the Oakville in the deeper parts of the subsurface has been delineated on 
some of the sections merely as an approximation.

The Fleming Formation, the uppermost unit of Miocene age in the Coastal 
Plain, has been mapped on the surface in Texas from the Sabine River to 
central Duval County. From here, like the Oakville, it is overlapped by 
the Goliad Sand and remains beneath the Goliad to the Rio Grande.

The Fleming is lithologically similar to the Oakville but can be easily 
separated from the Oakville in some places by its greater proportion of 
clay. Plummer (1932, p. 744, 747) described the Lagarto as consisting of 
75 percent marl or clay, 15 percent sand, and 10 percent silt, with the 
clay beds being thicker and more massive and the sand beds being thinner and 
less massive than those of the Oakville. This description is reasonably 
accurate in some areas of the outcrop and shallow subsurface where the 
Fleming is separated from the Oakville. (See sections I-I 1 , J-J 1 , and L-L 1 , 
figs. 10, 11, and 13.) In other areas, the Fleming on the outcrop and in 
the shallow subsurface contains a ratio of sand to clay that approximates 
that of the Oakville. Where the Fleming Formation is not separated from the 
Oakville and directly overlies the Catahoula, from about Grimes County to 
the Sabine River, the percentage of sand in the formation increases eastward. 
In Jasper and Newton Counties, the amount of sand in the section above the base 
of the Fleming greatly exceeds the amount of clay. This can be seen in wells 
30 and 31 on strike section L"-L"' (fig. 15).

Delineation of the base of the Fleming from the surface to the deep 
subsurface has not been attempted on most of the sections because of complex 
facies changes. In southeast Texas on sections A-A 1 , B-B 1 , and C-C* (figs. 
2-4) an approximate base of the Fleming is shown downdip to short distances 
beyond the pinchout of the Anahuac. The preponderance of sand above the 
Anahuac in this area, however, makes any delineation on the basis of elec­ 
trical logs speculative. Deep wells near the coastline penetrate marine 
facies of the Fleming which carry a diagnostic fauna. Numerous species, 
which serve to identify the formation, have been described by Rainwater (1964). 
Potamides matsoni, Amphistegina sp., Bigenerina humblei, and Bigenerina 
nodosaria var. directa are faunal markers indicated on some of the sections.
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Post-Miocene

Delineation of the stratigraphic units of Pliocene, Pleistocene, and 
Holocene age has not been attempted. Correlation problems with most of these 
stratigraphic units are too numerous to solve by using only electrical logs. 
Delineation of the Pleistocene units--Willis Sand, Bentley Formation, Mont­ 
gomery Formation, and Beaumont Clay--is exceedingly difficult due to the litho- 
logic similarity of the sediments and lack of paleontological control. The 
contact at the surface of the basal Quaternary with the Goliad Sand or older 
units is, however, shown on the dip sections.

The Goliad Sand of Pliocene age overlies the Miocene units in the deep 
subsurface as well as in places on the surface. Except for a few isolated 
outcrops, it is otherwise entirely overlapped on the surface east of Lavaca 
County by Pleistocene deposits. Its inland extent beneath the overlap is 
presumed to be only several miles southeast from the most downdip exposures 
of the Fleming Formation. From Lavaca County to the Rio Grande, the width 
of the Goliad outcrop gradually increases because the Goliad progressively 
overlaps older units in the Rio Grande Embayment of south Texas.

The Goliad Sand can usually be identified on the surface and in the 
subsurface by a preponderance of sand except in the far eastern part of 
the State where sand predominates from the base of the Miocene to the sur­ 
face. In this area, the identity of the Goliad cannot be established with 
certainty. Delineation of the base of the Goliad has been made, where out­ 
crop control is available, on the strike and dip sections west of Colorado 
County. The base of the Goliad has been approximated at about 2,200 feet 
(671 m) below sea level near the coastline on sections I-I 1 and J-J 1 (figs. 
10, 11).

HYDROGEOLOGIC FRAMEWORK

The following discussion is restricted to the hydrogeologic framework 
of five units--Catahoula confining system (restricted), Jasper aquifer, 
Burkeville confining system, Evangeline aquifer, and Chicot aquifer. A 
discussion of other hydrologic units of Cenozoic age is beyond the purpose 
and scope of this report.

The quality of the ground water that is indicated on the sections to 
be less than 3,000 mg/L of dissolved solids is referred to in this report 
as fresh to slightly saline water. This terminology follows the classifi­ 
cation of Winslow and Kister (1956).
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Catahoula Confining System (Restricted)

The Catahoula confining system (restricted) is treated in this report 
as a quasi-hydrologic unit with different boundaries in some areas than the 
stratigraphic unit of the same name. Its top (base of the Jasper aquifer) 
is delineated along lithologic boundaries that are time-stratigraphic in 
some places but that transgress time lines in other places. Its base, which 
coincides with the base of the stratigraphic unit, is delineated everywhere 
along time-stratigraphic boundaries that are independent of lithology. No 
attempt was made to establish a lithologic (hydrologic) base for the unit, 
which would have created a distinct hydrologic unit. Such effort would have 
involved a thorough hydrologic evaluation of pre-Miocene formations, which 
is beyond the scope of the project.

In many places, the Catahoula confining system (restricted) is identi­ 
cal to the stratigraphic unit, but there are notable exceptions. These 
departures of the hydrologic boundaries from the stratigraphic boundaries 
are most prominent in the eastern part of the Coastal Plain near the Sabine 
River (fig. 15), in places in south Texas (fig. 11), and in numerous places 
at the outcrop and in the shallow subsurface. In these places, the very 
sandy parts of the Catahoula Tuff or Sandstone (stratigraphic unit) that 
lie immediately below the Oakville Sandstone or Fleming Formation are included 
in the overlying Jasper aquifer. This leaves a lower section from 0 to 2,000 
feet (610 m) or more in thickness that consists predominantly of clay or 
tuff with some interbedded sand to compose the Catahoula confining system 
(restricted). In most areas, this delineation creates a unit that is gen­ 
erally deficient in sand so as to preclude its classification in these areas 
as an aquifer. Thus in much of its subsurface extent, the Catahoula con­ 
fining system (restricted) functions hydrologically as a confining layer that 
retards the interchange of water between the overlying Jasper aquifer and 
underlying aquifers.

The amount of clay and other fine-grained clastic material in the 
Catahoula confining system (restricted) generally increases downdip, until 
the Anahuac Formation is approached. Below this unit, the "Frio" Formation 
becomes characteristically sandy and contains highly saline water that extends 
to considerable depths.

Jasper Aquifer

The Jasper aquifer, which was named by Wesselman (1967) for the town 
of Jasper in Jasper County, Texas, has heretofore not been delineated far­ 
ther west than Washington, Austin, and Fort Bend Counties. In this report, 
a delineation as far downdip as possible has been made of the Jasper from 
the Sabine River to the Rio Grande.

The configuration of the Jasper aquifer in the subsurface, as shown on 
the sections, is geometrically irregular. This irregularity is due to the 
fact that the delineation was necessarily made on the basis of the aquifer 
being a rock-stratigraphic unit. The hydrologic boundaries were defined by 
observable physical (lithologic) features rather than by inferred geologic 
history.
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The configuration of the base and top of the Jasper transgresses strati- 
graphic boundaries along strike and downdip. The lower boundary of the aqui­ 
fer coincides with the stratigraphic lower boundary of the Oakville or 
Fleming in some places. In other places the base of the Jasper lies within 
the Catahoula or coincides with the base of that unit. The top of the aqui­ 
fer is within the Fleming Formation in places, follows the top of the Oak­ 
ville Sandstone in other places, and is within the Oakville in still other 
places.

The Jasper ranges in thickness from as little as 200 feet (61 m) to 
about 3,200 feet (975 m). The maximum thickness occurs within the region 
of highly saline water in the aquifer. An average range in thickness of 
the aquifer within the zone of fresh to slightly saline water is from about 
600 to 1,000 feet (183 to 305 m). In the eastern part of the Coastal Plain 
of Texas the Jasper contains a greater percentage of sand than in the south­ 
ern part. At the Sabine River, the Jasper attains a thickness of 2,400 feet 
(732 m) in well 31 on section L"-LMI (fig. 15), where the aquifer is com­ 
posed almost entirely of sand. Fresh to slightly saline water, as shown on 
section D-D 1 (fig. 5), occurs as deep as 3,000 feet (914 m) below sea level.

Delineation of the Jasper aquifer in Louisiana (Whitfield, 1975), in 
western Louisiana and eastern Texas (Turcan, Wesselman, and Kilburn, 1966), 
and in Jasper and Newton Counties, Texas (Wesselman, 1967) shows that the 
thickness of the Jasper at the Sabine River closely approximates that given 
by the author. For example, the author assigns a thickness of 2,400 feet 
(732 m) to the Jasper in well 31 on section L"-LMI (fig. 15), and the authors 
cited above show essentially the same thickness at the site. This agreement 
in aquifer thickness, however, is contrasted to different interpretations of 
the stratigraphic composition or age of the aquifer near the Sabine River. 
The authors cited above restrict the Jasper to a part of the Fleming Forma­ 
tion, whereas this paper redefines the Jasper at its type locality near 
the Sabine River to include the upper part of the Catahoula of Texas in 
addition to the lower part of the Fleming of Texas. (This redefinition 
applies only to the area of the type locality and is thus only locally valid. 
Elsewhere in the Coastal Plain of Texas the Jasper assumes a different 
stratigraphic makeup.)

The stratigraphic discrepancies at the Texas-Louisiana border are 
attributed to different interpretations of the surface geology at the State 
line. The Palestine quadrangle of the Geologic Atlas of Texas (Barnes, 
1968b) shows the Catahoula outcrop to be about 6 miles (9.7 km) wide at 
the Sabine River, whereas Welch (1942) shows the outcrop in Louisiana to be 
about 1 mile (1.6 km) wide. A close comparison of the two geologic maps 
indicates that in Louisiana the Lena, Carnahan Bayou, and at least part 
of the Dough Hills Members of Fisk (1940) of the Fleming Formation of Kennedy 
(1892), in addition to the Catahoula of Welch (1942), are equivalent to the 
Catahoula of Texas. Wesselman (1967) assigned the Carnahan Bayou Member 
as the basal part of the Jasper, which is reasonable; but this member is 
Catahoula in age in Texas. As long as the discrepancy in geologic mapping 
is unresolved, subsurface correlations of the Catahoula-Fleming contact, as 
well as formation thicknesses, will continue to differ.
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Burkeville Confining System

The Burkeville confining system, which was named by Wesselman (1967) 
for outcrops near the town of Burkeville in Newton County, Texas, is delin­ 
eated on the sections from the Sabine River to near the Rio Grande. It 
separates the Jasper and Evangeline aquifers and serves to retard the inter­ 
change of water between the two aquifers.

The Burkeville has been mapped in this report as a rock-stratigraphic 
unit consisting predominantly of silt and clay. Boundaries were deter­ 
mined independently from time concepts although in some places the unit 
appears to possess approximately isochronous boundaries. In most places, 
however, this is not the case. For example, the entire thickness of sedi­ 
ment in the Burkeville confining system in some areas is younger than the 
entire thickness of sediment in the Burkeville in other places.

The configuration of the unit is highly irregular. Boundaries are not 
restricted to a single stratigraphic unit but transgress the Fleming-Oakville 
contact in many places. This is shown on sections D-D 1 to G-G 1 and J-J f 
(figs. 5-8 and 11). Where the Oakville Sandstone is present, the Burkeville 
crops out in the Fleming but dips gradually into the Oakville because of 
facies changes from sand to clay downdip.

The typical thickness of the Burkeville ranges from about 300 to 500 
feet (91 to 152 m). However, thick sections of predominantly clay in Jack­ 
son and Calhoun Counties account for the Burkeville f s gradual increase to 
its maximum thickness of more than 2,000 feet (610 m) as shown on section 
F-F' (fig. 7).

The Burkeville confining system should not be construed as a rock unit 
that is composed entirely of silt and clay. This is not typical of the 
unit, although examples of a predominance of silt and clay can be seen in 
some logs in sections H-H f and I-I f (figs. 9-10). In most places, the 
Burkeville is composed of many individual sand layers, which contain fresh 
to slightly saline water; but because of its relatively large percentage 
of silt and clay when compared to the underlying Jasper aquifer and over­ 
lying Evangeline, the Burkeville functions as a confining unit.

Evangeline Aquifer

The Evangeline aquifer, which was named and defined by Jones (Jones, 
Turcan, and Skibitzke, 1954) for a ground-water reservoir in southwestern 
Louisiana, has been mapped also in Texas, but heretofore has been delineated 
no farther west than Washington, Austin, Fort Bend, and Brazoria Counties. 
Its presence as an aquifer and its hydrologic boundaries to the west have 
been a matter of speculation. D. G. Jorgensen, W. R. Meyer, and W. H. 
Sandeen of the U.S. Geological Survey (written commun., March 1, 1976) 
recently refined the delineation of the aquifer in previously mapped areas 
and continued its delineation to the Rio Grande. The boundaries of the 
Evangeline as they appear on the sections in this report are their determi­ 
nations.
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The Evangeline aquifer has been delineated in this report essentially 
as a rock-stratigraphic unit. Although the aquifer is composed of at least 
the Goliad Sand, the lower boundary transgresses time lines to include sec­ 
tions of sand in the Fleming Formation. The base of the Goliad Sand at 
the outcrop coincides with the base of the Evangeline only in south Texas 
as shown in sections H-H f to K-K f (figs. 9-12). Elsewhere, the Evangeline 
at the surface includes about half of the Fleming outcrop. The upper boundary 
of the Evangeline probably follows closely the top of the Goliad Sand where 
present, although this relationship is somewhat speculative.

The Evangeline aquifer is typically wedge shaped and has a high sand- 
clay ratio. Individual sand beds are characteristically tens of feet thick. 
Near the outcrop, the aquifer ranges in thickness from 400 to 1,000 feet 
(122 to 305 m), but near the coastline, where the top of the-aquifer is about 
1,000 feet (305 m) deep, its thickness averages about 2,000 feet (610 m). 
The Evangeline is noted for its abundance of good quality ground water and 
is considered one of the most prolific aquifers in the Texas Coastal Plain. 
Fresh to slightly saline water in the aquifer, however, is shown to extend 
to the coastline only in section J-J f (fig. 11).

Chicot Aquifer

The Chicot aquifer, which was named and defined by Jones (Jones, Tur- 
can, and Skibitzke, 1954) for a ground-water reservoir in southwestern 
Louisiana, is the youngest aquifer in the Coastal Plain of Texas. Over 
the years, the aquifer gradually was mapped westward from Louisiana into 
Texas where, heretofore, its most westerly mapped limit was Austin, Fort 
Bend, and Brazoria Counties. In this report, the delineation of the Chicot 
was refined in previously mapped areas and extended to near the Rio Grande 
by D. G. Jorgensen, W. R. Meyer, and W. M. Sandeen of the U.S. Geological 
Survey (written commun., March 1, 1976).

It is believed that the base of the Chicot in some areas has been 
delineated on the sections in this report as the base of the Pleistocene. 
Early work in southeast Texas indicates that the Chicot probably comprises 
the Willis Sand, Bentley Formation, Montgomery Formation, and Beaumont Clay 
of Pleistocene age and any overlying Holocene alluvium (table 1). The 
problem that arises in this regard is that the base of the Pleistocene is 
difficult to pick from electrical logs. Thus any delineation of the base 
of the Chicot in the subsurface as the base of the Pleistocene is automati­ 
cally suspect. At the surface, the base of the Chicot on the sections has 
been picked at the most landward edge of the oldest undissected coastwise 
terrace of Quaternary age. In practice, the delineation of the Chicot in 
the subsurface, at least on the sections in southeast Texas, has been based 
on the presence of a higher sand-clay ratio in the Chicot than in the under­ 
lying Evangeline. In some places, a prominent clay layer was used as the 
boundary. Differences in hydraulic conductivity or water levels in some 
areas also served to differentiate the Chicot from the Evangeline.
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The high percentage of sand in the Chicot in southeast Texas, where 
the aquifer is noted for its abundance of water, diminishes southwestward 
Southwest of section G-G 1 (fig. 8) the higher clay content of the Chicot 
and the absence of fresh to slightly saline water in the unit is sharply 
contrasted with the underlying Evangeline aquifer that still retains rela­ 
tively large amounts of sand and good quality water.
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BACKGROUND 
The Louisiana Department of Environmental Quality's (LDEQ) Aquifer Sampling and 
Assessment Program (ASSET) is an ambient monitoring program established to determine and 
monitor the quality of ground water produced from Louisiana's major freshwater aquifers. The 
ASSET Program samples approximately 200 water wells located in 14 aquifers and aquifer 
systems across the state. The sampling process is designed so that all fourteen aquifers and 
aquifer systems are monitored on a rotating basis, within a three-year period so that each well is 
monitored every three years. 

In order to better assess the water quality of a particular aquifer, an attempt is made to sample 
all ASSET Program wells producing from it in a narrow time frame.  To more conveniently and 
economically promulgate those data collected, a summary report on each aquifer is prepared 
separately. Collectively, these aquifer summaries will make up, in part, the ASSET Program's 
Triennial Summary Report for 2009. 

Analytical and field data contained in this summary were collected from wells producing from the 
Evangeline aquifer, during the 2007 state fiscal year (July 1, 2006 - June 30, 2007). This 
summary will become Appendix 4 of ASSET Program Triennial Summary Report for 2009. 

These data show that in January and February of 2007, and in May 2008, 12 wells were 
sampled which produce from the Evangeline aquifer. Eight of these 12 are classified as public 
supply, while there are one each classified by the Louisiana Department of Transportation and 
Development (LDOTD) as irrigation, industrial, domestic and other. The wells are located in 7 
parishes from the central and southwest areas of the state. 

Figure 4-1 shows the geographic locations of the Evangeline aquifer and the associated wells, 
whereas Table 4-1 lists the wells in the aquifer along with their total depths, use made of 
produced waters and date sampled. 

Well data for registered water wells were obtained from the Louisiana Department of 
Transportation and Development’s Water Well Registration Data file. 

GEOLOGY 
The Evangeline aquifer is comprised of unnamed Pliocene sands and the Pliocene-Miocene 
Blounts Creek member of the Fleming formation.  The Blounts Creek consists of sands, silts, 
and silty clays, with some gravel and lignite.  The sands of the aquifer are moderately well to 
well sorted and fine to medium grained with interbedded coarse sand, silt, and clay.  The 
mapped outcrop corresponds to the outcrop of the Blounts Creek member, but downdip, the 
aquifer thickens and includes Pliocene sand beds that do not outcrop.  The confining clays of 
the Castor Creek member (Burkeville aquiclude) retard the movement of water between the 
Evangeline and the underlying Miocene aquifer systems.  The Evangeline is separated in most 
areas from the overlying Chicot aquifer by clay beds; in some areas the clays are missing and 
the upper sands of the Evangeline are in direct contact with the lower sands and gravels of the 
Chicot. 
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HYDROGEOLOGY 
Recharge to the Evangeline aquifer occurs by the direct infiltration of rainfall in interstream, 
upland outcrop areas and the movement of water through overlying terrace deposits, as well as 
leakage from other aquifers.  Fresh water in the Evangeline is separated from water in 
stratigraphically equivalent deposits in southeast Louisiana by a saltwater ridge in the 
Mississippi River valley.  The hydraulic conductivity of the Evangeline varies between 20 and 
100 feet/day. 

The maximum depths of occurrence of freshwater in the Evangeline range from 150 feet above 
sea level, to 2,250 feet below sea level.  The range of thickness of the fresh water interval in the 
Evangeline is 50 to 1,900 feet.  The depths of the Evangeline wells that were monitored in 
conjunction with the BMP range from 170 to 1,715 feet. 

PROGRAM PARAMETERS 
The field parameters checked at each ASSET well sampling site and the list of conventional 
parameters analyzed in the laboratory are shown in Table 4-2. The inorganic (total metals) 
parameters analyzed in the laboratory are listed in Table 4-3. These tables also show the field 
and analytical results determined for each analyte. For quality control, duplicate samples were 
taken for each parameter at wells CU-1362 and EV-858. 

In addition to the field, conventional and inorganic analytical parameters, the target analyte list 
includes three other categories of compounds: volatiles, semi-volatiles, and pesticides/PCBs.  
Due to the large number of analytes in these categories, tables were not prepared showing the 
analytical results for these compounds.  A discussion of any detections from any of these three 
categories, if necessary, can be found in their respective sections. Tables 4-8, 4-9 and 4-10 list 
the target analytes for volatiles, semi-volatiles and pesticides/PCBs, respectively. 

Tables 4-4 and 4-5 provide a statistical overview of field and conventional data, and inorganic 
data for the Evangeline aquifer, listing the minimum, maximum, and average results for these 
parameters collected in the FY 2007 sampling.  Tables 4-6 and 4-7 compare these same 
parameter averages to historical ASSET-derived data for the Evangeline aquifer, from fiscal 
years 1995, 1998, 2001 and 2004. 

The average values listed in the above referenced tables are determined using all valid, 
reported results, including non-detects. Per Departmental policy concerning statistical analysis, 
one-half of the detection limit (DL) is used in place of zero when non-detects are encountered. 
However, the minimum value is reported as less than the DL, not one-half the DL. If all values 
for a particular analyte are reported as non-detect, then the minimum, maximum, and average 
values are all reported as less than the DL. For contouring purposes, one-half the DL is also 
used for non-detects in the figures and charts referenced below. 

Figures 4-2, 4-3, 4-4, and 4-5, respectively, represent the contoured data for pH, total dissolved 
solids (TDS), chloride (Cl) and iron. Charts 4-1 through 4-16 represent the trend of the graphed 
parameter, based on the averaged value of that parameter for each three-year reporting period. 
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Discussion of historical data and related trends is found in the Water Quality Trends and 
Comparison to Historical ASSET Data section. 

INTERPRETATION OF DATA 
Under the Federal Safe Drinking Water Act, EPA has established maximum contaminant levels 
(MCLs) for pollutants that may pose a health risk in public drinking water. An MCL is the highest 
level of a contaminant that EPA allows in public drinking water. MCLs ensure that drinking water 
does not pose either a short-term or long-term health risk. While not all wells sampled were 
public supply wells, the Office of Environmental Assessment does use the MCLs as a 
benchmark for further evaluation. 

EPA has set secondary standards, which are defined as non-enforceable taste, odor, or 
appearance guidelines. Field and laboratory data contained in Tables 4-2 and 4-3 show that one 
secondary MCL (SMCL) was exceeded in 7 of the 12 wells sampled in the Evangeline aquifer. 

Field and Conventional Parameters 
Table 4-2 shows the field and conventional parameters for which samples are collected at each 
well and the analytical results for those parameters. Table 4-4 provides an overview of this data 
for the Evangeline aquifer, listing the minimum, maximum, and average results for these 
parameters. 

Federal Primary Drinking Water Standards: A review of the analysis listed in Table 4-2 shows 
that no primary MCL was exceeded for field or conventional parameters for this reporting period. 
Those ASSET wells reporting turbidity levels greater than 1.0 NTU do not exceed the Primary 
MCL of 1.0, as this standard applies to public supply water wells that are under the direct 
influence of surface water. The Louisiana Department of Health and Hospitals has determined 
that no public water supply well in Louisiana was in this category.  

Federal Secondary Drinking Water Standards: A review of the analysis listed in Table 4-2 shows 
that four wells exceeded the SMCL for pH, and two wells exceeded the SMCL for total dissolved 
solids. Laboratory results override field results in exceedance determinations, thus only lab 
results will be counted in determining SMCL exceedance numbers for TDS. Following is a list of 
SMCL parameter exceedances with well number and results: 

pH (SMCL = 6.5 – 8.5 Standard Units):  

AL-120 – 8.68 SU 
AL-363 –9.20 SU 
BE-512 – 8.96 SU 
V-668 – 8.73 SU 
 
Total Dissolved Solids (SMCL = 500 mg/L or 0.5 g/L):  
 LAB RESULTS (in mg/L) FIELD MEASURES (in g/L) 
AV-441 730 mg/L 0.68 g/L 
EV-858 738 mg/L, Duplicate – 724 mg/L 0.76 g/L (Original and Duplicate) 
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Inorganic Parameters 
Table 4-3 shows the inorganic (total metals) parameters for which samples are collected at each 
well and the analytical results for those parameters. Table 4-5 provides an overview of inorganic 
data for the Evangeline aquifer, listing the minimum, maximum, and average results for these 
parameters. 

Federal Primary Drinking Water Standards: A review of the analyses listed on Table 4-3 shows 
that no primary MCL was exceeded for total metals. 

Federal Secondary Drinking Water Standards: Laboratory data contained in Table 4-3 shows 
that one well exceeded the secondary MCL for iron: 

Iron (SMCL = 300 ug/L):  
CU-1362 – 367 ug/L, Duplicate – 363 ug/L 

Volatile Organic Compounds 
Table 4-8 shows the volatile organic compound (VOC) parameters for which samples are 
collected at each well. Due to the number of analytes in this category, analytical results are not 
tabulated; however any detection of a VOC would be discussed in this section. 

Chloroform was detected in well AL-373 at 2.06 ug/L, which is just over the laboratory detection 
limit of 2 ug/L for this compound. Because chloroform was detected at this low concentration, 
and due to there being no MCL established for this compound, and because chloroform is a 
common lab contaminant, the well was not resampled to confirm the occurrence of chloroform. 
The well owner was given a report of these results and close attention will be given to this well 
in upcoming regular sampling activities. No other VOC was detected at or above its respective 
detection limit during the FY 2007 sampling of the Evangeline aquifer. 

Semi-Volatile Organic Compounds 
Table 4-9 shows the semi-volatile organic compound (SVOC) parameters for which samples are 
collected at each well. Due to the number of analytes in this category, analytical results are not 
tabulated; however any detection of a SVOC would be discussed in this section. 

There were no confirmed detections of a SVOC at or above its detection limit during the FY 
2007 sampling of the Evangeline aquifer. 

Pesticides and PCBs 
Table 4-10 shows the pesticide and PCB parameters for which samples are collected at each 
well. Due to the number of analytes in this category, analytical results are not tabulated; 
however any detection of a pesticide or PCB would be discussed in this section. 

There were no confirmed detections of a pesticide or PCB at or above its detection limit during 
the FY 2007 sampling of the Evangeline aquifer. 
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WATER QUALITY TRENDS AND COMPARISON TO 
HISTORICAL ASSET DATA 

Analytical and field data show that the quality and characteristics of ground water produced from 
the Evangeline aquifer exhibit some changes when comparing current data to that of the four 
previous sampling rotations (three, six, nine and twelve years prior). These comparisons can be 
found in Tables 4-6 and 4-7, and in Charts 4-1 to 4-16 of this summary. Over the twelve-year 
period data averages show that 6 analytes have shown a general increase in concentration. 
These analytes are: pH, chloride, sulfate, hardness, barium, and iron. For this same time period, 
the average concentrations for 8 analytes have demonstrated a decrease. These are: 
temperature, specific conductance (field and lab), salinity, total dissolved solids, TKN, total 
phosphorus, copper, and zinc. The average ammonia concentration has been consistent for this 
time period while the average for nitrite-nitrate has been consistently below its detection limit for 
each reporting period. 

The current number of wells with secondary MCL exceedances is the same as the previous 
sampling event in FY 2004, with 7 wells reporting at least one exceedance each. However, for 
the FY 2007 reporting period, there were fewer total SMCLs exceeded, with 7 exceedances in 
FY 2007 and 10 exceedances in FY 2004. 
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SUMMARY AND RECOMMENDATIONS 
In summary, the data show that the ground water produced from this aquifer is generally soft1 
and is of good quality when considering short-term or long-term health risk guidelines.  
Laboratory data show that no well that was sampled for this reporting period exceeded a 
primary MCL.  The data also show that this aquifer is of good quality when considering taste, 
odor, or appearance guidelines.  A comparison to historical ASSET data show that 6 analytes 
have increased in their average concentrations, 8 have decreased, and 2 have remained 
constant or below its detection limit. 

It is recommended that the ASSET wells assigned to the Evangeline aquifer be re-sampled as 
planned in approximately three years.  In addition, several wells should be added to the 11 
currently in place to increase the well density for this aquifer. 

                                                
1
 Classification based on hardness scale from:  Peavy, H.S. et al. Environmental Engineering. New York: McGraw-

Hill. 1985. 
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Table 4-1: List of Wells Sampled, Evangeline Aquifer–FY 2007 
 

  DOTD Well 
Number Parish Date Owner Depth 

(Feet) Well Use 

AL-120 ALLEN 1/30/2007 CITY OF OAKDALE 910 PUBLIC SUPPLY 

AL-363 ALLEN 1/29/2007 WEST ALLEN PARISH WATER DIST. 1715 PUBLIC SUPPLY 

AL-373 ALLEN 5/19/2008 TOWN OF OBERLIN 747 PUBLIC SUPPLY 

AL-391 ALLEN 1/30/2007 FAIRVIEW WATER SYSTEM 800 PUBLIC SUPPLY 

AV-441 AVOYELLES 1/30/2007 TOWN OF EVERGREEN 319 PUBLIC SUPPLY 

BE-410 BEAUREGARD 1/29/2007 BOISE CASCADE 474 INDUSTRIAL 

BE-512 BEAUREGARD 1/29/2007 SINGER WATER DISTRICT 918 PUBLIC SUPPLY 

CU-1362 CALCASIEU 2/14/2007 LA WATER CO 635 PUBLIC SUPPLY 

EV-858 EVANGELINE 1/29/2007 SAVOY SWORDS WATER SYSTEM 472 PUBLIC SUPPLY 

R-1350 RAPIDES 1/30/2007 PRIVATE OWNER 180 IRRIGATION 

V-5065Z VERNON 1/30/2007 PRIVATE OWNER 170 DOMESTIC 

V-668 VERNON 1/30/2007 LDWF/FORT POLK WMA HQ 280 OTHER 
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Table 4-2: Summary of Field and Conventional Data, Evangeline Aquifer–FY 2007 

DOTD 
WELL 

NUMBER 

Temp 
Deg. C 

pH 
SU 

Sp. Cond. 
mmhos/cm 

Sal. 
ppt 

TDS 
g/L 

Alk 
mg/L 

Cl 
mg/L 

Color 
PCU 

Sp. Cond. 
umhos/cm 

SO4 
mg/L 

TDS 
mg/L 

TSS 
mg/L 

Turb. 
NTU 

NH3 
mg/L 

Hard. 
mg/L 

Nitrite- 
Nitrate 
(as N) 
mg/L 

TKN 
mg/L 

Tot. P 
mg/L 

LABORATORY DETECTION LIMITS → 2.0 1.3 5 10 1.25/1.3 4 4 1 0.1 5.0 0.05 0.10 0.05 

FIELD PARAMETERS LABORATORY PARAMETERS 

AL-120 23.17 8.68 0.337 0.16 0.22 157 3.4 

N
ot Analyzed by Lab 

309 6.2 205 <4 <1 <0.1 <5 <0.05 <0.1 0.13 

AL-363 26.85 9.20 0.516 0.25 0.34 265 2.9 492 1.9 304 <4 <1 0.13 <5 <0.05 0.14 0.28 

AL-373 23.40 7.82 0.323 0.15 0.21 157 10 324 2.1 213 <4 1 <0.1 <5 0.06 0.14 0.33 

AL-391 22.12 8.29 0.275 0.13 0.18 118 4 235 5.4 160 <4 <1 0.2 36 <0.05 0.27 0.09 

AV-441 20.16 8.07 1.048 0.52 0.68 428 92.9 1,144 39.8 730 <4 <1 0.44 13.2 <0.05 0.65 0.14 

BE-410 21.45 8.06 0.211 0.10 0.14 85.8 4.8 182 2.6 131 <4 <1 <0.1 60.9 0.06 <0.1 <0.05 

BE-512 24.11 8.96 0.35 0.17 0.23 166 4.3 322 5.8 204 <4 <1 <0.1 5 <0.05 <0.1 0.1 

CU-1362 22.71 6.87 0.323 0.15 0.21 122 14 271 2 201 <4 <1 0.12 35.7 <0.05 0.16 0.25 

CU-1362* 22.71 6.87 0.323 0.15 0.21 122 14.3 272 2 200 <4 <1 0.1 35.8 <0.05 0.1 0.25 

EV-858 21.35 7.73 1.176 0.59 0.76 388 ‡181 1,252 <1.3 738 <4 <1 0.74 83.3 <0.05 0.82 0.22 

EV-858* 21.35 7.73 1.176 0.59 0.76 390 ‡180 1,260 <1.3 724 <4 <1 0.71 81.9 <0.05 0.83 0.23 

R-1350 19.87 7.92 0.12 0.06 0.08 22.5 3.4 68.8 ‡5.6 95.3 <4 2 <0.1 8.2 <0.05 <0.1 0.06 

V-5065Z 13.82 7.87 0.128 0.06 0.08 29.1 4.7 73 <1.3 79.3 <4 <1 <0.1 15.5 <0.05 0.12 0.06 

V-668 9.79 8.73 0.089 0.04 0.06 10.5 3 34.7 <1.3 50 <4 1.1 <0.1 8.3 <0.05 <0.1 <0.05 

*Denotes Duplicate Sample ‡Reported from a Dilution Shaded cells exceed EPA Secondary Standards 
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Table 4-3: Summary of Inorganic Data, Evangeline Aquifer–FY 2007 

*Denotes Duplicate Sample. “R” = Data rejected, arsenic detected in Field Blank Shaded cells exceed EPA Secondary Standards 
 

  

DOTD Well 
Number 

Antimony 
ug/L 

Arsenic 
ug/L 

Barium 
ug/L 

Beryllium 
ug/L 

Cadmium 
ug/L 

Chromium 
ug/L 

Copper 
ug/L 

Iron 
ug/L 

Lead 
ug/L 

Mercury 
ug/L 

Nickel 
ug/L 

Selenium 
ug/L 

Silver 
ug/L 

Thallium 
ug/L 

Zinc 
ug/L 

Laboratory 
Detection Limits 1 3 2 1 0.5 5 3 20 3 0.05 3 4 0.5 1 10 

AL-120 <1 3.1 9.1 <1 <0.5 <3 <3 20.8 <3 <0.05 <3 <4 <0.5 <1 <10 

AL-363 <1 3 9.1 <1 <0.5 <3 <3 24.8 <3 <0.05 <3 <4 <0.5 <1 <10 

AL-373 <1 <3 11.8 <1 <0.5 <3 9.3 237 <3 *0.09 <3 <4 <0.5 <1 60.2 

AL-391 <1 <3 124 <1 <0.5 <3 <3 50.5 <3 <0.05 <3 <4 <0.5 <1 <10 

AV-441 <1 <3 71.5 <1 <0.5 <3 <3 232 <3 <0.05 <3 <4 0.6 <1 <10 

BE-410 <1 3.5 150 <1 <0.5 <3 <3 <20 <3 <0.05 <3 <4 <0.5 <1 <10 

BE-512 <1 3.3 15.7 <1 <0.5 <3 <3 <20 <3 <0.05 <3 <4 <0.5 <1 <10 

CU-1362 <1 R 183 <1 <0.5 <3 3.4 367 <3 <0.05 <3 <4 <0.5 <1 12.6 

CU-1362* <1 R 181 <1 <0.5 <3 3.1 363 <3 <0.05 <3 <4 <0.5 <1 10.8 

EV-858 <1 <3 455 <1 <0.5 <3 <3 165 <3 <0.05 <3 <4 <0.5 <1 <10 

EV-858* <1 <3 451 <1 <0.5 <3 <3 161 <3 <0.05 <3 <4 <0.5 <1 <10 

R-1350 <1 <3 14.4 <1 <0.5 <3 <3 752 <3 <0.05 <3 <4 <0.5 <1 56.8 

V-5065Z <1 <3 73.8 <1 <0.5 <3 5.9 <20 <3 <0.05 <3 <4 <0.5 <1 17.8 

V-668 <1 <3 41.6 <1 <0.5 <3 12.7 88.3 <3 <0.05 <3 <4 <0.5 <1 18.2 
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Table 4-4: FY 2007 Field and Conventional Statistics, ASSET Wells 

Table 4-5: FY 2007 Inorganic Statistics, ASSET Wells 
PARAMETER MINIMUM MAXIMUM AVERAGE 

Antimony (ug/L) <1 <1 <1 

Arsenic (ug/L) <3 3.5 <3 

Barium (ug/L) 9.1 455.0 127.9 

Beryllium (ug/L) <1 <1 <1 

Cadmium (ug/L) <0.5 <0.5 <0.5 

Chromium (ug/L) <3 <3 <3 

Copper (ug/L) <3 12.7 3.4 

Iron (ug/L) <20 752 178 

Lead (ug/L) <3 <3 <3 

Mercury (ug/L) <0.05 <0.05 <0.05 

Nickel (ug/L) <3 <3 <3 

Selenium (ug/L) <4 <4 <4 

Silver (ug/L) <0.5 0.6 <0.5 

Thallium (ug/L) <1 <1 <1 

Zinc (ug/L) <10 60.2 15.5 

  

PARAMETER MINIMUM MAXIMUM AVERAGE 

FI
EL

D
 

Temperature (OC) 19.87 26.85 22.44 

pH (SU) 6.87 9.20 8.06 

Specific Conductance (mmhos/cm) 0.089 1.176 0.460 

Salinity (ppt) 0.04 0.59 0.22 

TDS (g/L) 0.058 0.764 0.300 

LA
B

O
R

A
TO

R
Y 

Alkalinity (mg/L) 10.5 428.0 175.8 

Chloride (mg/L) 2.9 181.0 37.3 

Specific Conductance (umhos/cm) 34.7 1,260.0 445.7 

Sulfate (mg/L) <1.3 39.8 5.4 

TDS (mg/L) 50 738 289 

TSS (mg/L) <4 <4 <4 

Turbidity (NTU) <1 2 <1 

Ammonia, as N (mg/L) <0.1 0.74 0.20 

Hardness (mg/L) <5 83.3 27.9 

Nitrite - Nitrate, as N (mg/L) <0.05 0.06 <0.05 

TKN (mg/L) <0.1 0.83 0.25 

Total Phosphorus (mg/L) <0.05 0.33 0.16 
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Table 4-6: Triennial Field and Conventional Statistics, ASSET Wells 

Table 4-7: Triennial Inorganic Statistics, ASSET Wells 
PARAMETER FY 1995 

AVERAGE 
FY 1998 

AVERAGE 
FY 2001 

AVERAGE 
FY 2004 

AVERAGE 
FY 2007 

AVERAGE 
Antimony (ug/L) <5 - <5 <5 <1 

Arsenic (ug/L) <5 <5 <5 <5 <3 

Barium (ug/L) 62.7 41.4 127.0 85.4 127.9 

Beryllium (ug/L) <2 <2 <2 <1 <1 

Cadmium (ug/L) <2 <2 <2 <1 <0.5 

Chromium (ug/L) <5 <5 <5 <5 <3 

Copper (ug/L) 25.1 48.6 7.9 6.6 3.4 

Iron (ug/L) 203.1 104.5 160.7 267.4 178.0 

Lead (ug/L) <10 <10 <10 <10 <3 

Mercury (ug/L) <0.05 <0.05 <0.05 <0.05 <0.05 

Nickel (ug/L) 8.1 <5 <5 <5 <3 

Selenium (ug/L) <5 <5 <5 <5 <4 

Silver (ug/L) <1 1.19 <1 <1 <0.5 

Thallium (ug/L) <5 <5 <5 <5 <1 

Zinc (ug/L) 134.2 106.6 15.2 26.8 15.5 

 
  

PARAMETER FY 1995 
AVERAGE 

FY 1998 
AVERAGE 

FY 2001 
AVERAGE 

FY 2004 
AVVERAGE 

FY 2007 
AVERAGE 

FI
EL

D
 

Temperature (OC) 23.71 22.87 21.33 22.69 22.44 

pH (SU) 7.14 7.08 7.05 7.54 8.06 

Specific Conductance (mmhos/cm) 0.50 0.50 0.30 0.32 0.46 

Salinity (ppt) 0.22 0.21 0.14 0.15 0.22 

TDS (g/L) - - - 0.21 0.30 

LA
B

O
R

A
TO

R
Y 

Alkalinity (mg/L) 205.8 192.8 176.7 137.2 175.8 

Chloride (mg/L) 15.2 27.0 38.3 18.1 37.3 

Color (PCU) 23.3 6.7 8.2 7.5 - 

Specific Conductance (umhos/cm) 489.6 453.8 446.1 322.3 445.7 

Sulfate ( mg/L) 4.71 4.40 5.73 5.43 5.4 

TDS (mg/L) 308.4 324.8 263.7 209.4 289 

TSS (mg/L) <4 <4 <4 <4 <4 

Turbidity (NTU) <1 <1 <1 1.04 <1 

Ammonia, as N (mg/L) 0.20 0.16 0.22 0.15 0.20 

Hardness (mg/L) 16.1 11.1 31.9 22.6 27.9 

Nitrite - Nitrate , as N (mg/L) <0.05 <0.05 <0.05 <0.05 <0.05 

TKN (mg/L) 0.72 0.16 0.69 0.28 0.25 

Total Phosphorus (mg/L) 0.16 0.15 0.17 0.10 0.16 
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Table 4-8: VOC Analytical Parameters 
 

  COMPOUND METHOD DETECTION LIMIT 
(ug/L) 

1,1-Dichloroethane 624 2 

1,1- Dichloroethene 624 2 

1,1,1-Trichloroethane 624 2 

1,1,2- Trichloroethane 624 2 

1,1,2,2-Tetrachloroethane 624 2 

1,2-Dichlorobenzene 624 2 

1,2-Dichloroethane 624 2 

1,2-Dichloropropane 624 2 

1,3- Dichlorobenzene 624 2 

1,4-Dichlorobenzene 624 2 

Benzene 624 2 

Bromoform 624 2 

Carbon Tetrachloride 624 2 

Chlorobenzene 624 2 

Dibromochloromethane 624 2 

Chloroethane 624 2 

trans-1,2-Dichloroethene 624 2 

cis-1,3-Dichloropropene 624 2 

Bromodichloromethane 624 2 

Methylene Chloride 624 2 

Ethyl Benzene 624 2 

Bromomethane 624 2 

Chloromethane 624 2 

o-Xylene 624 2 

Styrene 624 2 

Methyl-t-Butyl Ether 624 2 

Tetrachloroethene 624 2 

Toluene 624 2 

trans-1,3-Dichloropropene 624 2 

Trichloroethene 624 2 

Trichlorofluoromethane 624 2 

Chloroform 624 2 

Vinyl Chloride 624 2 

Xylenes, m & p 624 4 



 

 Page 16 
EVANGELINE AQUIFER SUMMARY REPORT, 2007 

ASSET PROGRAM 
 

Table 4-9: SVOC Analytical Parameters 

COMPOUND METHODS* DETECTION LIMITS* 
(ug/L) 

1,2-Dichlorobenzene 625/8270 10 

1,2,3-Trichlorobenzene 625 10 

1,2,3,4-Tetrachlorobenzene 625 10 

1,2,4,5-Tetrachlorobenzene 625 10 

1,2,4-Trichlorobenzene 625/8270 10 

1,3-Dichlorobenzene 625/8270 10 

1,3,5-Trichlorobenzene 625 10 

1,4-Dichlorobenzene 625/8270 10 

2-Chloronaphthalene 625/8270 10 

2-Chlorophenol 625/8270 20/10 

4,6-Dinitro-2-methylphenol 625/8270 20/10 

2-Methylphenol 8270 10 

2-Methylnaphthalene 8270 10 

2-Nitroaniline 8270 10 

2-Nitrophenol 625/8270 20/10 

2,4-Dichlorophenol 625/8270 20/10 

2,4-Dimethylphenol 625/8270 20/10 

2,4-Dinitrophenol 625/8270 20/10 

2,4-Dinitrotoluene 625/8270 20/10 

2,4,5-Trichlorophenol 8270 10 

2,4,6-Trichlorophenol 625/8270 20/10 

2,6-Dinitrotoluene 625/8270 10 

3,3'-Dichlorobenzidine 625/8270 10 

3-Nitroaniline 8270 10 

4-Bromophenylphenyl ether 625/8270 10 

4-Chloro-3-methylphenol 625/8270 20/10 

4-Chloroaniline 8270 10 

4-Chlorophenylphenyl ether 625/8270 10 

4-Methylphenol 8270 10 

4-Nitroaniline 8270 10 

4-Nitrophenol 625/8270 20/10 

Acenaphthene 625/8270 10 

Acenaphthylene 625/8270 10 

Anthracene 625/8270 10 

Benzo(a)pyrene 625/8270 10 

Benzo(k)fluoranthene 625/8270 10 

Benzo(a)anthracene 625/8270 10 
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Table 4-9: SVOCs (Continued) 

COMPOUND METHODS* DETECTION LIMITS* 
(ug/L) 

Benzo(b)fluoranthene 625/8270 10 

Benzo(g,h,i)perylene 625/8270 10 

Benzoic acid 8270 10 

Benzyl alcohol 8270 10 

2,2'-Oxybis(1-chloropropane) 8270 10 

Butylbenzylphthalate 625/8270 10 

Chrysene 625/8270 10 

Dibenz(a,h)anthracene 625/8270 10 

Dibenzofuran 8270 10 

Diethylphthalate 625/8270 10 

Dimethylphthalate 625/8270 10 

Di-n-butylphthalate 625/8270 10 

Di-n-octylphthalate 625/8270 10 

Fluoranthene 625/8270 10 

Fluorene 625/8270 10 

Hexachlorobenzene 625/8270 10/1 

Hexachloro-1,3-butadiene 8270 10 

Hexachlorocyclopentadiene 625/8270 10 

Hexachloroethane 625/8270 10 

Indeno(1,2,3-cd)pyrene 625/8270 10 

Isophorone 625/8270 10 

Naphthalene 625/8270 10 

Nitrobenzene 625/8270 10 

N-Nitrosodimethylamine 625 10 

N-Nitrosodiphenylamine 625/8270 10 

N-Nitroso-di-n-propylamine 625/8270 10 

Pentachlorophenol 625/8270 10/1 

Pentachlorophenol 625 20 

Phenanthrene 625/8270 10 

Phenol 625/8270 20/10 

Pyrene 625/8270 10 

*Multiple methods/detection limits due to multiple labs performing analyses. 
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Table 4-10: Pesticides and PCBs 

COMPOUND METHODS* DETECTION LIMITS* 
(ug/L) 

4,4'-DDD 608 / 8081 0.05 / 0.1 

4,4'-DDE 608 / 8081 0.05 / 0.1 

4,4'-DDT 608 / 8081 0.05 / 0.1 

Aldrin 608 / 8081 0.05 / 0.05 

alpha-Chlordane 608 / 8081 0.05 / 0.05 

alpha-BHC 608 / 8081 0.05 / 0.05 

beta-BHC 608 / 8081 0.05 / 0.05 

delta-BHC 608 / 8081 0.05 / 0.05 

gamma-BHC 608 / 8081 0.05 / 0.05 

Chlordane 608 0.2 

Dieldrin 608 / 8081 0.05 / 0.1 

Endosulfan I 608 / 8081 0.05 / 0.05 

Endosulfan II 608 / 8081 0.05 / 0.1 

Endosulfan sulfate 608 / 8081 0.05 / 0.1 

Endrin 608 / 8081 0.05 / 0.1 

Endrin aldehyde 608 / 8081 0.05 / 0.1 

Endrin Ketone 608 / 8081 0.05 / 0.1 

Heptachlor 608 / 8081 0.05 / 0.05 

Heptachlor epoxide 608 / 8081 0.05 / 0.05 

Methoxychlor 608 / 8081 0.05 / 0.5 

Toxaphene 608 / 8081 2 / 2 

gamma- Chlordane 608 / 8081 0.05 / 0.05 

Aroclor 1016 608 / 8081 1 / 1 

Aroclor 1221 608 / 8081 1 / 1 

Aroclor 1232 608 / 8081 1 / 1 

Aroclor 1242 608 / 8081 1 / 1 

Aroclor 1248 608 / 8081 1 / 1 

Aroclor 1254 608 / 8081 1 / 1 

Aroclor 1260 608 / 8081 1 / 1 

*Multiple methods/detection limits due to multiple labs performing analyses. 
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Figure 4-1: Location Plat, Evangeline Aquifer 
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Figure 4-2: Map of pH Data 
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Figure 4-3: Map of TDS Lab Data 
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Figure 4-4: Map of Chloride Data 
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Figure 4-5: Map of Iron Data 
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Chart 4-1: Temperature Trend 

 

Chart 4-2: pH Trend 
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Chart 4-3: Field Specific Conductance Trend 

 

Chart 4-4: Lab Specific Conductance Trend 
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Chart 4-5: Field Salinity Trend 

 

Chart 4-6: Alkalinity Trend 
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Chart 4-7: Chloride Trend 

 

Chart 4-8: Color Trend 
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Chart 4-9: Sulfate (SO4) Trend 

 

Chart 4-10: Total Dissolved Solids (TDS) Trend 
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 Chart 4-11: Ammonia (NH4) Trend 

 

Chart 4-12: Hardness Trend 

 

0

0.05

0.1

0.15

0.2

0.25

FY95-97 FY98-00 FY01-03 FY04-06 FY07-09

m
ill

ig
ra

m
s 

p
e

r 
Li

te
r 

Average Ammonia Trend for the Evangeline Aquifer 

Ammonia, as N

Linear (Ammonia, as N)

0

5

10

15

20

25

30

35

FY95-97 FY98-00 FY01-03 FY04-06 FY07-09

m
ill

ig
ra

m
s 

p
e

r 
Li

te
r 

Average Hardness Trend for the Evangeline Aquifer 

Hardness

Linear (Hardness)



 

 
EVANGELINE AQUIFER SUMMARY REPORT, 2007 

ASSET PROGRAM Page 30 

 Chart 4-13: Nitrite – Nitrate Trend 

 

 Chart 4-14: TKN Trend 
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Chart 4-15: Total Phosphorus Trend 

 

Chart 4-16: Iron Trend 
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THE GEOLOGY AND GROUND-WATER RESOURCES OF 
CALCASIEU PARISH, LOUISIANA

By A. H. HARDER

ABSTRACT

Large quantities of fresh ground water are available in Calcasieu Parish. 
Fresh water is present in sand of Recent, Pleistocene, Pliocene, and Miocene 
ages, although locally only small supplies for rural or stock use can be obtained 
from the shallow sand lenses of Recent and Pleistocene ages. The principal 
fresh-water-bearing sands are the "200-foot," "500-foot," and "700-foot" sands 
of the Chicot aquifer of Pleistocene age, from which 105 million gallons is 
pumped daily. A yield of as much as 4,500 gpm (gallons per minute) has been 
obtained from a single well. The sands are typical of the Chicot aquifer 
throughout southwestern Louisiana in that generally they grade from fine sand 
at the top to coarse sand and gravel at the base of the aquifer.

The coefficient of permeability of the principal sands in Calcasieu Parish 
ranges from 660 to about 2,000 gpd (gallons per day) per square foot and 
averages 1,200 gpd per square foot. The permeability of the sands generally 
varies with textural changes.

The maximum depth of occurrence of fresh ground water in Calcasieu Parish 
ranges from about 700 feet to 2,500 feet below mean sea level; locally, how­ 
ever, where the sands overlie structures associated with oil fields, the maxi­ 
mum depth is less than 300 feet.

Pumping has caused water levels to decline, at varying rates, hi all the 
sands. In the "200-foot" sand they are declining at a rate of about 2 feet per 
year. In the industrial district of Calcasieu Parish, levels in the "500-foot" 
sand are declining at a rate of about 5 feet per year, and in the "700-foot" 
sand at a rate of about 3.5 feet per year. Salt-water contamination is accom­ 
panying the water-level decline in the "700-foot" sand in the central part of 
the parish.

Quality-of-water data indicate that water from wells screened in the Chicot 
aquifer generally is suitable for some uses without treatment but would require 
treatment to be satisfactory for other uses. The temperature of the water 
ranges from 70° to 79°P.

The lenticular sands of Pliocene and Miocene ages have not been used as a 
source of fresh ground water in Calcasieu Parish; however, north of the 
Houston River these formations contain fresh water, and the water contained 
In these formations in other parts of southwestern Louisiana is known to be 
soft and suitable for most purposes.
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INTRODUCTION 

LOCATION AND GENERAL FEATURES OF THE AREA

Calcasieu Parish is in southwestern Louisiana (fig. 1) and is bor­ 
dered on the west by the Sabine River and on the north, east, and 
south by Beauregard, Jefferson Davis, and Cameron Parishes, re­ 
spectively. It has an area of 1,070 square miles, an extreme east- 
west length of about 50 miles, and an extreme north-south length 
of about 30 miles. In this report the Lake Charles industrial dis­ 
trict is considered to be the area along the west side of the Cal­ 
casieu River between Moss Lake and the city of Lake Charles. In 
Calcasieu Parish there are 24 producing oil or gas fields and 1 sul­ 
fur mine which, with the refineries and chemical plants in the in­ 
dustrial district near Lake Charles, make the parish an important 
petroleum and chemical center. At DeQuincy, turpentine and other 
related products are produced. The principal agricultural products 
in the parish are rice, lumber, and cattle.

CAMERON PARISH '      

FIGURE 1. Index map of Calcasieu Parish.

According to the 1950 census the population of the parish was 
89,635. The principal city is Lake Charles, a deepwater port on 
the Calcasieu River. The population of Lake Charles in 1940 was 
21,207 and by 1950 had increased 94 percent to 41,272. In addition 
to the large chemical plants and refineries in the industrial district, 
there are many small industries across the Calcasieu River in Lake 
Charles. McNeese State College is in Lake Charles, and the Lake 
Charles Air Force Base is just outside the city limits.

The city is serviced by the Southern Pacific, the Kansas City 
Southern, and the Missouri Pacific Railroads; by the Greyhound 
and Continental Trailways bus lines; and by Trans-Texas Airways 
and Eastern Air Lines. A deepwater ship channel, first completed
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in 1941 and subsequently deepened to 35 feet, connects Lake Charles 
with the Intracoastal Waterway and the Gulf of Mexico by a route 
that approximates the natural channel of the Calcasieu River.

PITBPOSE AND SCOPE OF THE INVESTIGATION

The aquifers underlying Calcasieu Parish provide an important 
source of water for industrial, municipal, irrigation, and rural use. 
Water from rivers, lakes, and canals also is used for irrigation and 
industrial purposes; however, because of the varying temperatures 
and often poor quality of the surface water, industries and irriga- 
tors use large quantities of ground water. In 1955 about 23.7 bil­ 
lion gallons of ground water was pumped by industries, about 9.90 
billion gallons for irrigation, about 2.86 billion gallons for munici­ 
pal supplies, and about 1.46 billion gallons for rural supplies.

It is difficult to determine the dollar value of ground water, be­ 
cause it is used for many different purposes. However, if this 
source of water, as developed by the industries in Calcasieu Parish, 
were depleted and had to be replaced by another source at the rela­ 
tively low industrial rate of 8 cents per thousand gallons, the annual 
cost of the water used for industrial purposes would be about $1.9 
million.

Because of the expanding industrial and municipal use of ground 
water and its widespread use for irrigation and rural needs, con­ 
cern has been expressed about the adequacy of ground-water sup­ 
plies throughout the parish. Because of the seriousness of salt­ 
water encroachment in the Calcasieu River at Lake Charles (Jones 
and others, 1956, p. 186), future municipal, agricultural, and indus­ 
trial developments along the river will be dependent primarily upon 
wells for an adequate fresh-water supply.

Basic information on ground-water conditions has been collected 
since 1941. In 1954 a detailed ground-water study of the parish 
was begun to present the pertinent basic data thus far collected, 
determine the availability of ground water as indicated by the geo­ 
logic conditions and the hydrologic properties of the aquifers, de­ 
termine the occurrence of fresh ground water and its chemical qual­ 
ity, and determine the rates of withdrawals and their effects. This 
study was made in cooperation with the Louisiana Geological Sur­ 
vey, Department of Conservation, and the Louisiana Department of 
Public Works. The work was done under the immediate supervi­ 
sion of Rex R. Meyer, district geologist of the Ground Water 
Branch, United States Geological Survey.

About 670 wells have been inventoried in the parish; records of 
some of these wells are given in table 6 and their locations are 
shown on plates 1 and 2. Water-level fluctuations in the principal
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aquifers were measured in selected wells to determine changes in 
storage and effects of pumping. Drillers' logs, electrical logs, and 
pumping tests were the principal bases for determining the extent 
of the fresh-water-bearing sands. The ability of the aquifers to 
store and transmit water was determined by means of pumping tests. 
Water samples were obtained and analysed to determine the chemi­ 
cal constituents in the water and to outline areas yielding water of 
high salinity. The amount of water pumped in the area was com­ 
puted from reports by users, from the rating of individual wells 
used to irrigate rice, and from estimates of rural use based on popu­ 
lation. The maximum depth of occurrence of fresh ground water 
and the presence of deep aquifers in northern and central Calcasieu 
Parish were determined chiefly from electrical logs of oil-test wells.

PREVIOUS INVESTIGATIONS

Harris and Veatch (1905) were the first to report water levels, 
chemical analyses, and logs of wells in Calcasieu Parish. Jones 
(1950) described the occurrence of ground water in the vicinity of 
Lake Charles. He also named the "200-," "500-," and "700-foot" 
sands and determined the withdrawals and their effect on water 
levels. Coefficients of transmissibility and storage and data on the 
quality of water in the three sands also were presented. Jones, 
Turcan, and Skitbitske (1954) described the ground-water condi­ 
tions in Calcasieu Parish in detail in their report on southwestern 
Louisiana. A more recent paper (Jones and others, 1956) on the 
same area incorporates the earlier report. Piezometric maps of the 
principal aquifer in southwestern Louisiana for the period 1952-55 
are included in three reports published jointly by the Louisiana 
Geological Survey and the Louisiana Department of Public Works 
(Fader, 1954, 1955, and 1957).
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WELL-NUMBERING SYSTEM

All wells inventoried by the U.S. Geological Survey in Calcasieu 
Parish are designated by the prefix "Cu," a symbol for the parish, 
followed by a number denoting a specific well in the parish. Where 
possible, all wells are located to the closest 16th section within the 
proper township and range. A record of each well is kept on file, 
and the well's location is plotted on a map. Data on wells perti­ 
nent to this report are given in table 6, and the well locations are 
shown on plates 1 and 2.

LANDFORMS AND DRAINAGE

Calcasieu Parish lies in the West Gulf Coastal Plain (Fenneman, 
1938, p. 102). It is an area of low relief the altitude ranges from 
about 2 feet on the flood plains of the Sabine and Calcasieu Kivers 
to about 90 feet in the area northwest of DeQuincy. North of the 
Houston Kiver the land is somewhat hilly, and altitudes range from 
about 20 to 90 feet, whereas south of the Houston the land is a very 
flat plain whose altitude ranges from 25 feet near the river to about 
2 feet in the coastal marsh. The minimum slope of the coastwise 
Pleistocene terrace is about 2 feet per mile, whereas the slope of the 
Kecent flood plains generally is less than, and is dependent upon, 
the gradient of the streams which formed them. Meander scars, 
representing courses of ancestral streams, and pimple mounds are 
present on the Pleistocene surface throughout the parish. The pim­ 
ple mounds are low circular or elliptical hillocks, generally 30 to 
50 feet in diameter and about 1 to 5 feet in height (Jones and 
others, 1956, p. 25). Within the past 10 years farmers have made 
considerable use of land-leveling machinery to smooth out these 
irregularities because of their hindrance to irrigation and planting.

The flood plains are usually swampy in comparison to the sur­ 
rounding uplands; consequently, the plant growth on the flood 
plains is quite different from that on the better drained Pleistocene 
surfaces. The flood plains contain such trees as oak, gum, and
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magnolia, and a very dense undergrowth, whereas the Pleistocene 
surface not under cultivation contains grassland and pine trees.

The parish is drained by the Calcasieu and Sabine Rivers and 
their tributaries. One of the largest tributaries of the Calcasieu 
River is the Houston River, which, with its tributaries, drains 
most of the northwestern part of the parish.

CLIMATE

The climate of Calcasieu Parish is mild and is typically that of 
the Gulf Coast States. The average annual temperature for the 
period 1900-55 was 68 °F. The highest temperature recorded during 
this period was 104°F in August 1951, and the lowest was 12°F in 
January 1948. The coldest year was 1940, which had an average 
annual temperature of 65.7° F. The warmest year was 1927, which 
had an average annual temperature of 7l.3°F. The average annual 
rainfall for the period 1893-1955 was 57.82 inches. The wettest year 
was 1919, when there was 79.88 inches of rainfall; and the driest 
year was 1954, when there was 30.08 inches of rainfall. The annual 
precipitation at Lake Charles for the years 1893-1955 is shown on 
figure 2. During this period the greatest monthly rainfall was 
17.9 inches in June 1947, and the least was 0.05 inch in October 
1952. The normal monthly rainfall for the same period is shown 
on figure 3.
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FIGURE 3. Graph showing the normal monthly precipitation at Lake Charles, La., for

the period 1893-1955.

GENERAL GEOLOGY

Calcasieu Parish lies within the Gulf Coastal Plain province and 
is immediately underlain by Eecent and Pleistocene deposits of 
Quaternary age. (See table 1.) These deposits occur throughout 
southern Louisiana and parts of northern Louisiana. In Calcasieu 
Parish they are underlain by southward-dipping sedimentary rocks 
of Tertiary age, which crop out in Texas and northern Louisiana.

TABLE 1. Stratigraphic column of Calcasieu Parish showing sources of fresh
ground water

Era

1 Cenozoic

Sys­ 
tem

Quarternary

Tertiary

Series

Recent

Pleistocene

Pliocene

Pliocene (?) 
and Mio­ 
cene.

Miocene(?)

Formation

Alluvium

Prairie forma­ 
tion. 

Montgomery 
formation. 

Bentley forma­ 
tion. 

Williana forma­ 
tion.

Foley formation

Fleming forma­ 
tion of Fisk 
(1940).

Catahoula for­ 
mation.

Faunal zone

Kangia johnsmi, 
Potamides
matsoni.

Discorbis, Hetero- 
stegina, Mar- 
ginvlina.

Aquifer

Chicot
. Shallow. 

"200-foot"
"500-foot" 

"700-foot"

Evangeline

Water-bearing properties

Yields small supplies for 
domestic use. Water 
is generally hard and 
contains iron.

Large quantities of hard 
water available. Indi­ 
vidual wells yield as 
much as 4,600 gpm.

Yields small to moderate 
quantities of soft water, 
reportedly as much as 
300 gpm.

Contains fresh water in 
northern part of parish.

Contains no fresh water.
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The outcrop belts of the sedimentary rocks of Quaternary and 
Tertiary age roughly parallel the gulf coastline from Texas to 
Florida except in the Mississippi River embayment area.

The surface contacts between the deposits of Recent and Pleistocene 
ages are not well defined everywhere, but in many places they are 
marked by a scarp or a slight change in the slope of the land surface 
and by dissimilar vegetation. However, because of similar lithologic 
character and lack of distinctive fossils, the deposits in the sub­ 
surface usually are extremely difficult to differentiate.

DEPOSITS OP RECENT AGE

Deposits of Recent age occur along the southern edge of the 
parish and in the Sabine and Calcasieu River valleys and some of 
their tributaries. These deposits were laid down in the Gulf of 
Mexico and in the valleys of streams. They generally consist of 
fine sand, silt, clay, and a few thin lenses of coarser sand. The 
deposits range from narrow belts along small streams to a maximum 
width of about 5 miles in the Calcasieu River basin.

DEPOSITS OF PLEISTOCENE AGE

Deposits of Pleistocene age crop out in almost all parts of 
Calcasieu Parish. During Pleistocene time, ice covered the northern 
part of the North American Continent at least four times. As a 
result of each of these glaciations, sea level was lowered and gulf- 
coast streams cut valleys while adjusting to new base levels. Melting 
of the ice resulted in great quantities of sediment being carried by 
streams southward from the glaciated areas and deposited on the 
Gulf Coastal Plain. This stream-transported sediment now forms a 
thick blanket over much of central and southern Louisiana. Fisk 
(1940, p. 175) identified and named four different depositional 
terraces (table 1) in north-central Louisiana which he correlated 
with the fluctuations of sea level during Pleistocene time. Three 
of these terraces the Prairie, the Montgomery, and the Bentley  
are exposed at the surface in Calcasieu Parish. The youngest 
terrace, the Prairie, covers most of Calcasieu Parish, extending 
from the southern edge to the Houston River. It occurs also along 
the Sabine and Calcasieu River valleys to the northern boundary 
of the parish. The Montgomery terrace extends northward from 
the Houston River to a northeast line about 2 miles north of 
DeQuincy. The Bentley terrace is present in a small area about 
2 miles northwest of DeQuincy. During the course of this study, 
no evidence was found that the subsurface deposits correlate with 
these terraces.

In a report on the ground-water resources of southwestern 
Louisiana, Jones (Jones and others, 1954, p. 138) named the system
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of aquifers formed by the Pleistocene deposits "the Chicot reservoir." 
To eliminate confusion with surface-water reservoirs, the name has 
been modified to "Chicot aquifer." (See table 1.) Generally, the 
Chicot aquifer consists of thick deposits of gravel, sand, and clay 
grading from fine material at the top to coarser material at the 
base. The base of the Chicot aquifer is usually identified as the 
base of the deepest gravel layer penetrated by wells (Jones and 
others, 1954, p. 62). In Calcasieu Parish the principal fresh-water­ 
bearing sands are the "200-," "500-," and "700-foot" sands, so named 
for the depths at which they occur in the Lake Charles industrial 
district (Jones, 1950). Although these sands are separate hydrologic 
units in most of Calcasieu Parish, they become one hydrologic unit 
just outside the northeast boundary of the parish. In Calcasieu 
Parish the base of the "700-foot" sand is considered to be the base 
of the Chicot aquifer. This correlation is the same as that deter­ 
mined from previous studies. In the industrial district the base of 
the Chicot aquifer, or Pleistocene deposits, is 900 feet below mean 
sea level. This conforms closely to determinations made by Fisk 
(1944, fig. 70) and Jones and others (1956, pi. 8), who show the 
contact between the Pleistocene and Tertiary deposits to be about 
1,000 feet below sea level in the industrial district.

DEPOSITS OF PLIOCENE AGE

Underlying the Chicot aquifer in Calcasieu Parish is the Evan- 
geline aquifer, which consists of a series of fine to medium «and, 
silt, and clay within the Foley formation of Pliocene age (Jones 
and others, 1956, p. 51). Typically these sediments are lignitic 
and are gray and blue to black as contrasted with the rusty-brown 
and buff sediments of the overlying Pleistocene strata. There are 
no known diagnostic markers, lithologic or fossiliferous, that enable 
correlation of the beds with others. According to Jones and others 
(1954, p. 57), the Foley formation lies near the surface in northern 
Beauregard, Alien, and Evangeline Parishes, where it is covered 
by a thin veneer of Pleistocene deposits. From this area the forma­ 
tion dips southward and is present throughout southwestern 
Louisiana.

The upper part of the Miocene beds immediately underlying the 
Foley formation is marked by the clam Rangia (Miorangia) 
johnsoni. Fisk (1944, fig. 68) maps the top of the Miocene beds 
at a depth of about 2,500 feet below mean sea level at Lake Charles. 
As the base of the deposits of Pleistocene age is about 700 feet below 
mean sea level (pi. 4), the Pliocene deposits are considered to be 
about 1,800 feet thick at Lake Charles. The data presented by 
Jones and others (1956, pi. 8) and Fisk (1944, fig. 68) indicate 
that the thickness of the Evangeline aquifer generally increases
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toward the south in Calcasieu Parish. At DeQuincy in the northern 
part of the parish, the thickness is about 1,000 feet. Considerable 
additional data are needed to establish definitely the age and 
correlation of sedimentary rocks of Pliocene age in Calcasieu Parish.

DEPOSITS OF MIOCENE AGE

Underlying the Pliocene deposits are the Fleming formation of 
Fisk (1940) and the Catahoula formation of Miocene(?) age. The 
top of the Rangw, johnsoni faunal zone is used to mark the top of 
the Miocene rocks by gulf-coast geologists (Fisk, 1944, fig. 68). 
These formations generally consist of lenticular beds of gray sand, 
silty clay, and clay that have a total combined thickness of about 
7,000 feet at DeQuincy (Fisk). However, because no water wells 
penetrate these deposits in Calcasieu Parish, formation samples for 
either lithologic or faunal determinations were not available for 
study.

STRUCTURE

Calcasieu Parish lies near the east-trending axis of the gulf-coast 
geosyncline, which coincides approximately with the Louisiana coast­ 
line. During subsidence of the geosyncline throughout Cenozoic time, 
thick wedge-shaped deposits of clay, silt, sand, and gravel were laid 
down. These deposits are thickest (about 30,000 feet) along the 
axis of the geosyncline.

Regional faulting of sedimentary rocks as young as Pleistocene 
has occurred in Calcasieu Parish in the vicinity of the Houston 
River (Jones and others, 1954, p. 100). Local deep-seated faults 
are commonly found during exploration for oil. Generally these 
faults have an eastward trend. This faulting may be related to: 
the Cascadian revolution (a period of considerable widespread 
crustal disturbance), which began in Miocene time and lasted well 
into late Pleistocene time; crustal instability related to the sub­ 
sidence that is occurring south of the Cameron-Calcasieu Parish 
line and the uplift occurring north of this line (Howe and others, 
1935, p. 37); and local penetration of salt plugs into the strata of 
Pleistocene age (Howe and others, 1935, p. 87).

Structural features such as salt domes show a marked effect on 
the occurrence of fresh ground water. (See pi. 9.) In Calcasieu 
Parish there are 24 oil or gas fields, of which 6 are associated with 
salt domes the Starks, Edgerly, Sulphur Mines, Iowa, Vinton, and 
Lockport. Some of these salt plugs have risen to within 1,200 feet 
of the surface and have resulted in faulting of the overlying and 
surrounding strata. These faults probably are restricted to the 
vicinity of the dome. Evidence of possible faulting in the vicinity 
of the Starks dome is indicated by the occurrence of salt-water-

506361 60   2



12 GEOLOGY AND GROUND WATER, CALCASIEU PARISH, LA.

bearing sand at a depth of less than 300 feet below sea level. (See 
pi. 9.) The irregularity of deposition during the Pleistocene with 
regard to thickness and distribution of individual beds makes the 
delineation of fault zones extremely difficult. Much more informa­ 
tion is needed to establish definitely the exact geologic and hydrologic 
relationship existing between geologic structural features and fresh­ 
water aquifers.

GENERAL HYDROLOGY

OCCURRENCE OF GROUND WATER

Ground water may be defined as that part of the subsurface water 
in the zone of saturation (Meinzer, 1923, p. 38). It is the water that 
is available to wells or is discharged through springs. The source 
of essentially all ground water is precipitation in the form of rain 
or snow; part of this precipitation runs off from the surface of the 
ground directly into lakes or streams, part is returned to the at­ 
mosphere by evapotranspiration, and the remainder percolates down 
to the water table, replenishing the aquifers. Ground water is dis­ 
charged from aquifers by means of wells; by movement into over­ 
lying or underlying aquifers; by springs; by effluent seepage to 
streams, canals, and lakes; and by evapotranspiration where the 
water table is near the land surface.

Ground water occurs under water-table conditions in areas where 
the water falling on the land surface can percolate downward 
through pore spaces in the ground to the zone of saturation. The 
upper surface of this zone of saturation is the water table. (See 
fig. 4.) Artesian conditions exist where the water-bearing formation

WATER-TABLE 
WELL NONFLOWING 

("ARTESIAN WELL

-WATER TABLE

FLOWING
CARTESIAN WELL

PIEZOMETRIC 
SURFACE

FIGURE 4. Idealized section showing water-table and artesian conditions.
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(aquifer) is overlain by a less permeable formation (aquiclude) and 
the water in the aquifer is under hydrostatic pressure, rising above 
the aquifer in wells penetrating it. The piezometric surface is an 
imaginary surface representing the height, with reference to a 
common datum such as sea level, to which water will rise in a well 
tapping an artesian aquifer. Throughout Calcasieu Parish the 
water in the principal water-bearing sands is under artesian pressure 
and thus, although not flowing, the wells in these sands are con­ 
sidered to be artesian wells.

HYDRAULIC CHARACTERISTICS

The amount of water that a material can hold is a direct function 
of its porosity. Where the pore spaces are large and interconnected, 
as they commonly are in sand and gravel, water is transmitted more 
or less freely, and the material is said to be permeable. Where the 
pore spaces are small, as in clay, water is transmitted slowly and 
the clay is said to be semipermeable or impermeable. Alluvial de­ 
posits of sand and gravel usually are very permeable and are 
considered good aquifers. Clay and silt deposits are relatively 
impermeable and are considered poor aquifers, even though they 
usually have a higher porosity than sand and gravel. A measure of 
the ability of a material to transmit water is given by the field 
coefficient of permeability (P/), which may be defined as the rate 
of flow of water in gallons per day through a cross-sectional area 
of 1 square foot under a hydraulic gradient of 100 percent at the 
prevailing ground-water temperature. The field permeability (Pf) 
multiplied by the thickness of the aquifer (m), in feet, is equal to 
the coefficient of transmissibility (T). The coefficient of trans- 
missibility usually is determined in the field by pumping tests and 
may be defined as the number of gallons of water transmitted in 
1 day through a vertical strip of the aquifer 1 foot wide having a 
height equal to the saturated thickness of the aquifer under a 
hydraulic gradient of 100 percent at prevailing ground-water tem­ 
perature. Under certain conditions the coefficient of storage ($) 
may be determined concomitantly with the coefficient of trans­ 
missibility. The coefficient of storage of an aquifer represents the 
volume of water released from storage or taken into storage per 
unit surface area of the aquifer per unit change in the component 
of head normal to that surface. These two coefficients are the 
principal hydraulic characteristics of an aquifer used in computations 
of ground-water flow.

PUMPING TESTS

The data obtained from pumping tests using one or more observation 
wells are used to calculate transmissibility and storage coefficients. 
Theis (1935, p. 519-524), utilizing an analogy of the flow of ground
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water to the flow of heat by conduction, developed the nonequilibrium 
formula for computing the coefficients of storage and transmissibility. 
The formula is 

(1)
s uTt~

where 
s is drawdown, in feet, at observation well
Q is discharge, in gallons per minute
T is coefficient of transmissibility, in gallons per day per foot
r is distance, in feet, from observation well to pumped well
S is coefficient of storage
t is time, in days, since pumping started.

The Theis nonequilibrium formula assumes that the aquifer is of 
infinite areal extent and uniform thickness and is homogeneous and 
isotropic (conducts water with equal facility in all directions), that 
the coefficients of transmissibility and storage in the aquifer remain 
constant at all times and places, that the pumped well is of in­ 
finitesimal diameter and completely penetrates the aquifer, and 
that water is released from storage instantaneously with a decline 
in artesian head. From the formula, it is apparent that the rate 
of drawdown in an observation well is directly proportional to the 
discharge rate of the pumping well. Therefore, for any value of 
transmissibility and storage at any time and distance, an increase or 
decrease in the discharge rate will cause a proportionate increase or 
decrease in the theoretical drawdown; for example, doubling the 
discharge rate will double the theoretical drawdown.

During this study, pumping tests were made in the winter when 
pumping for irrigation was negligible and industrial requirements 
were at a minimum, and a maximum number of observation wells 
could be used without adversely affecting normal operations. How­ 
ever, despite determined efforts of well owners to regulate pumping, 
it was not possible to make long-period pumping tests because of 
varying discharge rates caused by the breakdown of equipment and 
fluctuations in normal line pressure. During the tests, discharge 
measurements were made by means of water meters, orifices, Cox 
flowmeters, and the trajectory method. Depth-to-water measure­ 
ments in wells were made by using electric tapes, steel tapes, and 
water-stage recorders readable to the nearest hundredth of a foot. 
For a period before each test, water levels were measured to deter­ 
mine the water-level trend, for use in adjusting the water-level 
drawdown or recovery data obtained during the test.

The coefficients of transmissibility and storage were determined as 
follows (Wenzel, 1942, p. 87): The adjusted drawdown or recovery
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values were plotted against time on logarithmic paper and the 
resulting curve was matched, by superposition, with a type curve 
derived from the Theis nonequilibrium formula. After matching 
with the type curve, values of TF(tt), w, drawdown (s), and time (t) 
were obtained for substitution in the formula. To facilitate com­ 
putations, these values were determined by selecting a match point 
on the observed data graph where W(u) and u are equal to 1. A 
typical plot of observed data and its relation to the type curve is 
shown in figure 5.
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The Theis formula, as modified by Ferris (1948) and by others, 
can be used to determine the presence of hydrologic boundaries. 
However, owing to test-time limitations no effects of hydrologic 
boundaries, either recharge or barrier, were shown by the drawdown 
and recovery curves. Future pumping tests made over a longer 
period of time may indicate the presence of boundaries and supple­ 
ment the available geologic and hydrologic information.

The calculated storage coefficients indicate that water in the 
"200-," "500-," and "700-foot" sands is under artesian conditions. 
The values of transmissibility, permeability, and storage calculated 
from data obtained during pumping tests, length and type of tests, 
wells used, owners, aquifers tested, and sand thicknesses are listed 
in table 2. As the coefficient of transmissibility is a function of the
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aquifer's permeability and thickness, a thickening or thinning of 
the aquifer will, if the permeability is constant throughout the 
aquifer, produce a corresponding change in value of the coefficient 
of transmissibility. The effect on drawdowns caused by changes 
in the coefficient of transmissibility is shown on figure 6. Graphs

70
10,000

Tt
0 =1000 gpm 
S =5» ICf4 

r =lOOOft 

I =365 days 
s = Drawdown, infest

100,000 
TRANSMISS4BILITY. T, IN GALLONS PER DAY PER FOOT

1,000,000

FIGDEE 6. Graph showing the theoretical drawdown In infinite aquifers having different 
coefficients of transmissibility.

showing the theoretical effects of pumping from aquifers having 
transmissibility and storage coefficients determined for each prin­ 
cipal sand are included in the section "Eock formations and their 
water-bearing properties."

The effect on water levels of pumping in a well field also can be 
predetermined using the coefficients of transmissibility and storage. 
For example, in table 3 the drawdown of water levels are tabulated 
for a field consisting of four wells, 8 inches in diameter, tapping 
an ideal aquifer. These computations are based on the following 
assumptions: The distance between the wells is as shown in table 4; 
all wells started pumping simultaneously at a rate of 1,500 gpm 
each for 100 days; the coefficients of transmissibility and storage 
are 200,000 gpd per foot and 0.0005, respectively; and the wells have 
an efficiency of 100 percent.

A well assumed to be 100 percent efficient is a discharging well in 
which the water level is at the same level as that immediately out­ 
side the well that is, a well in which there are no well-entrance 
losses. Because of construction factors, such as incomplete well
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TABLE 3. Theoretical drawdown, in feet, in 4 wells pumping 1,600 gpm each for 
100 days under assumed conditions

Well

!___ __ _______
2_ _ _ __________
3-___ ___ . _____
4_____ _______

Total drawdown _ ______

l

1Q 0
11.4
9. 6
Q 1

40 1

2

11.4
19.0
10. 0

9. 1

40 5

3

9.6
10.0
19.0
9.8

48.4

4

9.1
9. 1
9.8

19.0

47.0

TABLE 4. Distance, in feet, between wells listed in table 3

Well

1 __ _ __ _
2___. ___ ___ __ . _____ .._.
3____ _ _ .
4___ _____

l

0
100
300
400

2

100
0

240
410

3

300
240

0
280

4

400
410
280

0

development and improper selection of screen apertures, the meas­ 
ured drawdown in a pumped well is usually greater than the theo­ 
retical drawdown.

SPECIFIC CAPACITY

The specific capacity of a well is defined as the yield per unit of 
drawdown of water level in the well for a given time. It is com­ 
monly expressed in terms of gallons per minute per foot of draw­ 
down (gpm per foot). The specific capacity of a well is depend­ 
ent primarily on the well's effective diameter, the degree of devel­ 
opment or efficiency of the well, and the transmissibility of the 
formation.

Specific-capacity data may be used to:
1. Compare the capabilities of different aquifers to yield water 

to wells. Wells screened in the Chicot aquifer have average re­ 
ported and measured specific capacities of 24 to 40 gpm per foot, 
whereas wells screened in the Evangeline aquifer have specific capac­ 
ities ranging from 2 to 20 gpm per foot (Jones and others, 1954, 
p. 132). This difference indicates the greater ability of the Chicot 
aquifer to yield water to wells.

2. Measure the well efficiency or determine the adequacy of ~well 
development. Specific capacities determined during the course of 
development of a new well will increase to an optimum value, de­ 
pending on the hydraulic characteristics of the aquifer and on the 
construction of the well. On the basis of the average coefficients 
of transmissibility and storage determined for the "500-foot" sand 
in the industrial district, a 12-inch well, 100 percent efficient, has a 
theoretical specific capacity of 80 gpm per foot at the end of 1 day 
of continuous pumping. The observed specific capacities of "500-
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foot" wells generally are about 40 gpm per foot. Theoretically, 
therefore, the wells have an average efficiency of about 50 percent. 

3. Determine optimum pumping rates. Figure 7 is a plot of spe­ 
cific capacity and discharge for well Cu-95, an industrial well in 
Calcasieu Parish. It shows that as the pumping rate increases above 
600 gpm the specific capacity decreases. The decrease, probably the 
result of a change from laminar to turbulent flow in the vicinity of

^
n

zot E OF CFMTICAL 3ISCHARC 

s

E->

^***.

^-^

^-.

100 200 300 4OO 500 600 
YIELD, IN GALLONS PER MINUTE

700 800 900

FIOURH 7. Graph showing relation of specific capacity and yield of well Cu-95.

the well screen, indicates the critical discharge or optimum pumping 
rate for well Cu-95 to be about 600 gpm.

4. Indicate whether the decline in yield of a well is caused by 
well or pump failure. If the yield of a well declines but the spe­ 
cific capacity remains unchanged, the decline in yield is the result 
of declining areal water levels or faulty pumping equipment, 
whereas, if a decline in yield is accompanied by a decrease in spe­ 
cific capacity, the efficiency of the well has declined and the need 
for redevelopment is indicated. For example, in 1942 the specific 
capacity of well Cu-95 was 32 at a yield of 1,500 gpm, and in 1956 
the specific capacity was about 6 at an optimum yield of 600 gpm. 
(See fig. 7.)

WATEB-LEVEL FLUCTUATIONS

Water levels in wells penetrating an artesian aquifer fluctuate 
continuously, owing to pumping and to natural causes such as baro­ 
metric and tidal changes, and natural discharge. Changes in baro­ 
metric pressure are usually reflected as diurnal and longer term 
changes of water levels in wells. Changes in tide level often pro­ 
duce subdued changes of water level in wells adjacent to tidal 
waters. An increase in barometric pressure produces a decline of 
the water level in an artesian well, by forcing water out of the well 
into the aquifer. Conversely, a rise in tide level produces a rise in 
water levels in artesian wells because of the increased load and 
consequent compression of the aquifer. Another loading effect that 
may cause water levels to fluctuate in wells is the weight of trains
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that pass nearby. Water-level fluctuations and the effects of a pass­ 
ing train are shown on the hydrograph for well Cu-TT (fig. 8). The 
small jogs, or vertical lines, are caused by rapid compression of the 
aquifer when the trains are passing the well. The larger decline 
and subsequent recovery of water levels shown on figure 8 were 
caused when nearby wells were turned on and off.

FEB 10 FEB II FEB 12 FEB 13 FEB 14 FEB 15 FEB 16 
FIGOEB 8. Graph showing water-level fluctuations in well Cu-77 for the period 

February 10-16, 1955.

Although shallow water-table wells are directly and rapidly 
affected by changes in the amount of rainfall, there have been no 
observed water-level changes in wells in the "200-," "500-," and 
"700-foot" sands in Calcasieu Parish due to normal variations in 
precipitation. However, changes in temperature and rainfall affect 
the quantities of water used; this indirectly affects the water levels. 
Water levels in wells are lowest during the summer when water 
use is highest. The period of low levels may or may not coincide 
with a period of low rainfall.
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RECHARGE AND DISCHARGE

Recharge to water-bearing sands in Calcasieu Parish is from 
precipitation and by movement of ground water into the parish 
from surrounding areas.

. Recharge to the shallow sands of Recent age is by the movement 
of water from the land surface downward to the water table. Water 
levels in wells penetrating these deposits usually rise soon after 
a rain, especially when the soil is not dry enough to absorb all the 
water before it reaches the water table. Water levels in some 
water-table wells adjacent to streams rise and fall with stream 
levels, indicating that the stream serves both as a source of recharge 
and a means of discharge.

Recharge to the Chicot aquifer occurs principally in the outcrop 
areas in Beauregard, Alien, Rapides, and Evangeline Parishes. A 
part of the rainfall in these areas enters the aquifer and moves 
laterally to points of discharge. In general, the amount of water 
received is greater than the amount that can be transmitted down- 
dip, and consequently the excess water is rejected in the recharge 
area. Many of the streams there, such as the Calcasieu River and 
some of its tributaries, are hydrologically connected to the aquifer 
and may serve as a source of recharge or an area of discharge.

The permeability of the clays within and above the Chicot aquifer 
has not been accurately determined. Locally, however, substantial 
amounts of recharge to the "500-foot" sand may occur by downward 
movement of water from the "200-foot" sand, or by upward move­ 
ment from the "700-foot" sand, through clays in areas where the 
piezometric surface in the "500-foot" is lower than that in the 
"200-" and "700-foot" sands. A quantitative estimate of recharge 
from these sources is given elsewhere in the report under "Vertical 
movement" in the section "Depth of occurrence of fresh ground 
water."

Discharge from the Chicot aquifer occurs by natural means and 
by pumping from wells. In the recharge area of the aquifer, the 
rejected recharge is discharged naturally into streams; and where 
the water level is near the land surface, large quantities of water 
are discharged by evapotranspiration. Prior to the start of intensive 
pumping of wells in Calcasieu Parish, discharge also occurred 
downdip by vertical leakage of water through the confining beds 
into other aquifers, into streams, and into the Gulf of Mexico.

Recharge to the Evangeline aquifer occurs in its outcrop area 
where rain falls on the exposed surface. The water then moves 
downdip in the aquifer to points of discharge. Discharge from 
this aquifer in Calcasieu Parish is principally by upward move­ 
ment through overlying beds into the Chicot aquifer. The amount
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of water moving from the Evangeline aquifer into the Chicot aquifer 
is not now known, but it depends on the thickness and permeability 
of the intervening beds and the head differential between the 
aquifers.

QUALITY OF WATER

The mineral matter in fresh ground water is derived from the 
soil and rocks through which the water passes. All minerals are 
soluble in water to some extent; common salt is readily soluble, 
whereas quartz is considerably less soluble. Limestone is soluble 
in water containing carbon dioxide. Because fresh ground water 
moves very slowly through some rocks, there is adequate time for 
solution to take place and the water to become mineralized. If a 
velocity of 0.5 foot per day is assumed, water entering the aquifer 
in southern Beauregard Parish and removed from the ground in 
central Calcasieu Parish, a distance of 24 miles, would have nearly 
700 years in which to assimilate rock materials. Generally, water­ 
bearing sands containing large quantities of calcium, magnesium, 
iron, and aluminum minerals yield hard water, and aquifers com­ 
posed of pure quartz sand will yield soft water. Some hard waters 
may become softened by passing through sediments containing 
natural zeolites, which exchange adsorbed sodium for the calcium 
and magnesium in the water.

Water samples from selected wells throughout the parish were 
collected and analyzed. The results of analyses made available by 
companies in the industrial district are included in table 7 in addi­ 
tion to the results of analyses made in the Quality of Water 
laboratory, Austin, Tex., of the U.S. Geological Survey and field 
determinations of chloride.

The concentrations of certain dissolved constituents in drinking 
water (U.S. Public Health Service, 1946, p. 371-384), which pre­ 
ferably should not be exceeded in potable water used on interstate 
carriers, are shown below:

Concentration 
Constituent (ppm)

Iron and manganese (Fe and Mn) ______________________ 0.3
Magnesium (Mg) _________________________________ 125
Sulfate (SO4) ___________________________________ 250
Chloride (Cl) ___________________________________ 250
Dissolved solids _________________________________ 500

A concentration of dissolved solids of 1,000 ppm is permissible 
if water of better quality is not available. The concentration of 
fluoride must not exceed 1.5 ppm.

The National Research Council (Maxcy, 1950) in relating nitrate 
concentrations to the occurrence of methemoglobinemia (blue baby 
disease) recommends an upper limit of 44 ppm of nitrate as NO3 in 
water used for infant feeding.
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Because the amount of salt in irrigation waters in southwestern 
Louisiana is often expressed as grains per gallon, figure 9 was 
prepared so that the concentration of chloride in parts per million 
can be converted approximately to grains per gallon of sodium

CHLORIDE CONTENT, IN PARTS PER MILLION 1

APPROXIMATE SALT (NaCI) CONTENT. IN GRAINS PER GALLON 

?<oo>-4<»(ji.*oiri>   

oooooooooo o

100 200 300 * 400 500 600 700 800 900 I0<

^
^
^
^
^
\ "^V

\
^\

^^
^x
\ ^^v

\  x^_
'X

\ *v^

\
FIGURE 9. Chart for converting parts per million of chloride to grains per gallon of

sodium chloride (NaCI).

chloride. This conversion graph is based on the assumption that 
all the chloride present in the water is the result of the solution 
of sodium chloride.

TEMPERATURE OF GROUND WATER

The temperature of ground water is often of great importance 
to industries contemplating use of the water. Ground water usu­ 
ally has a more uniform temperature than surface water; conse­ 
quently, it is more desirable for certain industrial uses. The 
temperature of water from the 3 principal aquifers in Calcasieu 
Parish ranges from 70° to 79°F. Temperatures of water pumped 
from wells in the "200-," "500-," and "700-foot" sands are shown 
in figure 10. The variations of temperature in wells of the same 
depth may be due to friction in the pump and casing, method of 
measurement, entrance of water at different levels in different wells 
penetrating the same sand, or slight local variations in temperature 
at the same depth at different places in a given aquifer. A line 
drawn through the greatest concentration of points indicates that 
there is a 1°F rise in temperature for about each 70-foot increase 
in depth. This thermal gradient is in general agreement with that 
determined in other sections of Louisiana (Meyer and Turcan, 1955, 
p. 72).
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ROCK FORMATIONS AND THEIR WATER-BEARING
PROPERTIES

Ground water occurs in deposits of Recent, Pleistocene, Pliocene, 
and possible Miocene age in Calcasieu Parish. These deposits, con­ 
sisting of unconsolidated gravel, sand, silt, and clay, contain fresh 
water to maximum depths ranging from about 250 feet to about 
2,500 feet.

The deposits of Kecent age are of small areal extent and supply 
only small quantities of water to wells. The deposits of Pleistocene 
age contain thick, extensive water-bearing beds that supply prac­ 
tically all the ground water used in Calcasieu Parish. In the 
northern part of the parish, deposits of Pleistocene age contain 
fresh water throughout their entire thickness, whereas in the south­ 
ern part salt water is present in the lower part of the deposits. 
Data from electrical logs of oil-test wells indicate that the deposits 
of Pliocene age contain fresh water only in the extreme northern 
part of Calcasieu Parish. At present there are no known fresh­ 
water wells screened in these deposits in Calcasieu Parish; however, 
because of the lack of necessary data it is difficult to correlate exactly 
the various formations in the vicinity of DeQuincy with known 
aquifers to the south, and it is possible that the sands below a depth 
of 500 feet (at DeQuincy) are of Pliocene age. Deposits of this 
age supply moderate quantities of water in Beauregard, Alien, and 
Evangeline Parishes.
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DEPOSITS OF RECENT AGE

Shallow wells in deposits of Recent age supply small quantities 
of water in Calcasieu Parish. These wells are generally less than 
50 feet in depth and yield an average of only 2 to 3 gpm. The 
sands in which the wells are bored or dug range from 1 to 10 feet 
in thickness and are local in extent. The exact thickness and areal 
extent of the sand phase of the Recent deposits has not been de­ 
termined; consequently, it is difficult to estimate the hydrologic 
characteristics and potential yields of these deposits. The water 
is moderately hard and in some places is contaminated, as indicated 
by a chloride content as high as 1,300 ppm.

DEPOSITS OP PLEISTOCENE AGE

Locally in Calcasieu Parish there are shallow beds of Pleistocene 
age in the Chicot aquifer which provide small quantities of water 
for domestic and stock uses. However, the principal water-bearing 
sands in the Chicot aquifer in Calcasieu Parish are the "200-foot," 
the "500-foot," and the "700-foot" sands. (See pis. 3 and 4.) The 
"200-foot" sand supplies water to irrigation and public-supply wells 
in the eastern part of the parish and to several industrial wells in 
the central part of the parish. It is also the primary source for 
domestic wells. The "500-foot" sand is the most heavily developed 
aquifer in the parish and is the principal source of ground water 
for industrial needs and irrigation. The "700-foot" sand supplies 
water to the cities of Lake Charles and DeQuincy, to a few nearby 
industries, and to irrigators in the south-central part of the parish.

CHICOT AQUIFER

SHALLOW SANDS

A few wells in the southern and central areas of the parish re­ 
portedly yield water from a bed of oyster shells and associated beds 
of silty sand, which occur locally at depths of about 100 feet. 
These beds usually yield small quantities (less than 100 gpm) of 
hard water for rural supplies. Locally shallow sand lenses, pene­ 
trated by bored, dug, or drilled wells, supply small quantities of 
ground water for domestic and stock uses throughout the parish. 
Two wells at the Lake Charles Air Force Base are used for water­ 
ing animals and have yields of 50 gpm. The amount of water 
withdrawn from these deposits is probably less than a quarter of 
a million gallons per day and is not considered in the section on 
"Withdrawals and their effects."

Locally, water from shallow wells adjacent to streams containing 
salt water may become contaminated when the stream levels are 
higher than the ground-water levels. It has been reported that
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some shallow wells in the vicinity of the Houston River yielded 
water of high chloride content. However, there is no apparent 
contamination of the underlying sands from this source, as indicated 
by the chemical analyses of water from the "200-foot" sand in this 
vicinity (table 7).

"200-FOOT" SAND

Distribution and thickness. The "200-foot" sand, as shown by the 
fence diagram (pi. 3) and cross sections A-A' and B-B' (pi. 4), 
extends under the entire parish but is irregular in thickness and 
depth. In general, the sand is thickest in the southeastern part of 
the parish. For example, the log of well 26 (pi. 3) shows the sand 
to be 200 feet thick, and that its top is at a depth of 180 feet. At 
the eastern edge of the parish the sand is 190 feet thick and occurs 
at a depth of 85 feet. (See well 8, pi. 3; well 20, pi. 4.) In the 
industrial district, well Cu-92 (well 16, pi. 4) shows the sand to be 
70 feet thick and to occur at a depth of 165 feet. At the western 
edge of the parish the sand is 20 feet thick in well 12 (pi. 4) and 
is at a depth of 175 feet. Although not shown on plates 3 and 4, 
the "200-foot" sand in the southwestern part of Calcasieu Parish 
splits into two, three, or more separate sands. The general dip of 
the top of the "200-foot" sand is southward at a rate of 4 to 10 feet 
per mile; however, rapid changes in thickness may locally cause 
the dip to vary considerably, as in the southwestern part of the 
parish were it increases to 50 feet per mile. (See pi. 6.) The out­ 
crop and recharge area of the "200-foot" sand is in northern Calcasieu 
and southern Beauregard Parishes, where in many places it is 
covered by a clay layer up to 75 feet thick. Where the clay layer 
is very thick, probably little recharge occurs; however, where it is 
quite thin or nonexistent, large amounts of water can move down 
into the sand. It is probable that permeable deposits, contained 
in the old stream valley now occupied by the upper reaches of the 
West Fork of the Calcasieu River, locally penetrate through the 
clay layer and provide a means of recharge to the "200-foot" sand 
when ground-water levels are below stream levels.

Generally, the "200-foot" sand grades from fine to medium sand 
at the top to a coarse sand or gravel at the base. In some places, 
as at Sulphur, the finer materials predominate; in the vicinity of 
Holmwood, however, there is a complete sequence from fine to 
coarse sand. The results of mechanical analyses of formation sam­ 
ples from well Cu-560, in the industrial district, are presented in 
figure 11. The sand grains making up the formation are dominantly 
subangular quartz grains slightly iron stained, with a small per­ 
centage of dark minerals. Where present, the gravel is made up 
of chert pebbles.

506361 60   3
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Hydrology. The> "200-foot" sand is used mainly to supply water 
for domestic and irrigation purposes. In the western part of 
Calcasieu Parish where the aquifer is thin, it provides water only 
for domestic use; in the central part it provides water for industrial 
use. In the eastern part of the parish, it is the principal source 
of water for irrigation and public supply.

Within the industrial district there are two large-capacity wells 
in the "200-foot" sand. One well had a reported specific capacity of 
50 gpm per foot of drawdown at a yield of 2,000 gpm when installed 
in 1940. In the eastern part of the parish, where the "200-foot" 
sand supplies most of the water used for irrigation, yields of 10 
wells listed in table 7 range from 1,800 gpm to 4,500 gpm and 
average 2,800 gpm. The results of a pumping test using wells 
Cu-90 and Cu-88 (at Westlake) indicate an average permeability 
of 800 gpd per square foot for the "200-foot" sand in the industrial 
district (table 2). The average coefficients of transmissibility (T) 
and storage (S) determined from a test using wells Cu-497 and 
Cu-633 in the vicinity of Holmwood are 260,000 gpd per foot and
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0.00086, respectively. The average permeability of the "200-foot" 
sand in this area is 1,500 gpd per square foot. The variation in 
permeability in the "200-foot" sand is typical of the Chicot aquifer 
throughout southwestern Louisiana and is usually due to texture, 
changes. At Holmwood, where the texture of the aquifer grades 
from fine to coarse sand, the permeability is about 60 percent 
greater than at Westlake, where the aquifer is composed primarily 
of finer materials.

The curves in figures 12 and 13 were computed by using the 
above-mentioned average coefficients of transmissibility and storage 
determined for the "200-foot" sand in the Holmwood area. These 
curves do not take into consideration hydrologic boundaries and 
changes in the character of the aquifer that might exist. The 
distance-drawdown curve in figure 12 shows that a well pumping 
1,500 gpm for 100 days would cause a theoretical drawdown of 
about 6.0 feet at a distance of 1,000 feet. The time-drawdown 
curve (fig. 13) shows that a well pumping 1,500 gpm for 1,000 days 
would cause a drawdown of 7.5 feet at a distance of 1,000 feet.

Quality of water. Chemical analyses of water from the "200- 
foot" sand are given in table 7. The water generally is of the sodium 
bicarbonate type, but it contains sufficient calcium and magnesium 
as to make it moderately hard to hard. Generally the iron content 
is less than 1 ppm; however, locally it may be as high as 8.5 ppm, 
as shown by the analysis for well Cu-347. The temperature of the
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water averages about 72°F. The chloride content of water from 
this sand is generally less than 100 ppm, except in the eastern part 
of the parish where it is as much as 300 ppm and the dissolved 
solids are as high as 700 ppm. (See analyses for wells Cu-347, 
Cu-640, and Cu-642.)

"500-FOOT" SAND

Distribution and thickness. The "500-foot" sand is the principal 
aquifer in Calcasieu Parish. Its distribution throughout the parish 
is illustrated by cross sections A-A' and B-B' (pi. 4) and the fence 
diagram (pi. 3). The aquifer has a maximum thickness of 310 feet 
in the north-central part of the parish, as shown by the log of well 
13 on plate 4, and a minimum thickness of about 25 feet in the 
southeast corner of the parish, as shown by well 26 on plate 3. 
The variation in thickness throughout the parish is shown by 
isopach contours on plate 7. The exact correlation of the "500-foot" 
sand northward from Sulphur to the parish line is tentative, owing 
to the irregularity of the beds and a lack of adequate subsurface 
information. In the southwest corner of Calcasieu Parish, the "500- 
foot" sand is between the depths of 590 and 750 feet; at Vinton 
it is between the depths of 410 and 600 feet and contains a clay 
layer between 470 and 500 feet. Within the industrial district the 
sand is about 170 feet thick between the depths of 390 and 560 feet 
in well Cu-74, and 200 feet thick (including a 10-foot clay bed) 
between the depths of 330 and 530 feet in well 16 (pi. 4). At well 1



FORMATIONS AND THEIR WATER-BEARING PROPERTIES 31

(pi. 4), in the vicinity of DeQuincy, the "500-foot" sand is about 
195 feet thick between the depths of 165 and 360 feet, and at Iowa, 
in the eastern part of the parish, it lies between the depths of 440 
and 500 feet. (See well 20, pi. 4.)

Southwest of the industrial district, at well Cu-453, there is a 
sand between the depths of about 170 and 345 feet which appears 
to be of local extent; however, a study of water levels measured 
in this well indicates that it is hydrologically connected with the 
"500-foot" sand.

The "500-foot" sand dips southward from the outcrop area in 
central Beauregard and Alien Parishes at an average rate of 18 feet 
per mile. North of the industrial district, the average rate of dip 
is 18 feet per mile, whereas south of this area it increases to about 
40 feet per mile. Locally the dip may vary considerably, owing 
to the unevenness of both the top and the bottom of the aquifer.

The material composing the "500-foot" sand is gray to brownish 
and usually ranges from fine sand at the top to coarse sand and 
gravel near the base. Kesults of the mechanical analyses made of 
sand samples from the "500-foot" sand are shown on figure 14*
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The sand consists dominantly of subangular quartz grains (a few 
iron-stained) and some dark minerals. The gravel is composed 
mostly of chert pebbles. Chunks of carbonized wood are often 
found in drill cuttings from layers where large logs were deposited 
with the sand and gravel. (See driller's log of well Cu-653 in 
table 8.)

Hydrology. The "500-foot" sand is the most heavily developed 
aquifer in Calcasieu Parish. (See table 5.) It supplies water to 
the towns of Sulphur, Edgerly, and Vinton, La., and Orange, Tex.; 
to a large number of irrigation wells in the area; and to most of the 
industries. The amount of water withdrawn from the "500-foot" 
sand for each use in 1955 is given in table 5. The "500-foot" sand 
is not utilized to a large extent as a source of supply in the south­ 
eastern part of the parish, where it is relatively thin and consists 
of fine sand.

Reported yields from industrial wells screened in the "500-foot" 
sand range from 600 to 2,000 gpm. The reported specific capacities 
of industrial wells range from about 6 to Y5 gpm per foot of draw­ 
down and average 40. Irrigation wells, pumped to open discharge 
generally have greater yields than industrial wells. For example, 
the measured yields from two irrigation wells, Cu-635 and Cu-639, 
were 3,800 and 2,500 gpm, respectively.

The hydraulic characteristics of the "500-foot" sand were de­ 
termined by pumping tests made at six separate sites using existing 
industrial and irrigation wells. The values of the coefficients of 
transmissibility, storage, and permeability are given in table 2. In 
the industrial district the average values determined are coefficient 
of transmissibility, 190,000 gpd per foot; coefficient of storage, 
0.00054; and coefficient of permeability, about 1,200 gpd per square 
foot. The permeability of the "500-foot" sand in the northern part 
of the parish as determined from a test made at well Be-359 (about 
half a mile northeast of well Cu-208) is about 2,000 gpd per square 
foot (table 2), whereas to the south in the vicinity of the Calcasieu- 
Cameron Parish boundary the permeability decreased to about 1,000 
gpd per square foot. (See results of tests of wells Cu-263 and 
Cu-59 in table 2). This variation in permeability is due to textural 
changes within the "500-foot" sand from south to north, where the 
coarser materials predominate. The average coefficient of trans­ 
missibility determined from pumping tests for the "500-foot" sand 
in Calcasieu Parish is 200,000 gpd per foot, which compares reason­ 
ably well with that (300,000 gpd per foot) determined from a 
geometric analysis of piezometric maps (Jones and others, 1954, 
p. 149).

On the basis of the assumptions that the aquifer is homogeneous, 
infinite in areal extent, and without lateral boundaries, and making



FOEMATIONS AND THEIR WATER-BEARING PROPERTIES 33

use of the above-mentioned coefficient of transmissibility of 200,000 
gpd per foot and an average storage coefficient of 0.00054, the 
curves in figures 15 and 16 were prepared. The graph in figure 16 
shows that after 1 year of continuous pumping at 1,500 gpm water
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levels at a distance of 1,000 feet from the pumping well would 
decline about 9 feet.

Quality of water. Chemical analyses of water from wells screened 
in the "500-foot" sand (table 7) show the water to be moderately 
hard and to have a pH range from 6.7 to 8.6. The average of dis­ 
solved solids is 302 ppm and the chloride content is generally low 
in the northern and central parts of the parish where the average 
is about 30 ppm. Immediately south of the parish line in Cameron 
Parish, several irrigation wells yield water having a chloride content 
of 300 to 500 ppm. However, water samples collected in the 
southern part of Calcasieu Parish show no widespread salt-water 
contamination. Concentrations of chloride of more than 600 ppm 
are found locally above salt dome structures. (See analyses for 
well Cu-585 in table 7.) The total iron content ranges from 0.04 
to 11 ppm, and the average for 28 samples (table 7) is 2.3 ppm. 
The temperature of the water averages 74°F.

"700-FOOT* SAND

Distribution and thickness. The "700-foot" sand supplies water 
to industries and irrigators and is the source for public supply at 
Lake Charles. (See table 5.) The sand is at a depth of about 
700 feet in the industrial district near Lake Charles. As shown by 
the fence diagram and the cross sections (pis. 3 and 4), the "700- 
foot" sand is rather thick and is continuous throughout the parish. 
In several places, clay layers divide the aquifer into two or three 
separate layers; however, because the clay layers are not continuous, 
the sands are considered to be hydrologically connected. The 
aquifer has a total thickness of 220 feet in the industrial district. 
(See well 7, pi. 4.) It is about 205 feet thick in the eastern part of 
the parish (see well 20, pi. 4), 90 feet thick in the western part 
of the parish (see well 16, pi. 3; well 11, pi. 4), and 60 feet thick 
in the vicinity of DeQuincy in the northern part of the parish 
(see well 1, pi. 4).

The regional dip of the sand between wells 1 and 10 on plate 4 
is southward at about 10 feet per mile. The dip varies greatly, 
as shown by cross section A-A* (pi. 4) and by the contours drawn 
on the top of the "700-foot" sand shown on plate 8. In the central 
part of the parish, the dip is nearly flat as far south as the Sulphur 
mines in the vicinity of Sulphur, whereas in the area due south of 
Sulphur it increases to about 10 feet per mile. In the vicinity of 
Moss Lake, the rate of the southward dip increases to 50 feet 
per mile.

The "700-foot" sand is generally tan to grayish and grades from 
fine at the top to coarse at the bottom, as shown by the cumulative 
curves in figure 17. The grains are less iron stained and generally
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better rounded and finer than those in the "500-foot" sand.
Hydrology. In 1955 there were eight large-capacity industrial 

wells screened in the "700-foot" sand. The city of Lake Charles 
derives its entire municipal water supply from six wells screened 
in this sand. The reported original yields from the municipal 
wells were about 1,200 gpm, and their reported specific capacities 
about 32 gpm per foot of drawdown. The reported yields of 15 
industrial wells ranged from 800 to 2,200 gpm and averaged 1,500 
gpm. The average specific capacity of 7 of these wells was 30 gpm 
per foot of drawdown.

Values of the coefficients of transmissibility and storage were 
determined in 1942 from wells owned by the Greater Lake Charles 
Water Co. (formerly Gulf States Utilities Co.). The average 
coefficient of transmissibility is about 180,000 gpd per foot, the 
average coefficient of storage is 0.0006, and the average permeability 
is 1,200 gpd per square foot.

The distance-drawdown and time-drawdown curves in figures 18 
and 19 are based on coefficients of transmissibility and storage of
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80,000 gpd per foot and 0.0006, respectively. As shown by the 
distance-drawdown curve (fig. 18), the drawdown in an observation 
well 1,000 feet from a well pumped at 1,000 gpm continuously for 
10 days will be about 4 feet. The time-drawdown curve (fig. 19)
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shows that the drawdown in an observation well 1,000 feet from 
a well pumped at 1,000 gpm will be about 7 feet after 1 year of 
continuous pumping and that if pumped continuously for 20 years 
about 50 percent of the total drawdown will have occurred 10 days 
after the start of pumping.

Quality of water. Chemical analyses of water from wells screened 
in the "700-foot" sand are given in table 7. Wells screened in this 
sand generally yield a moderately hard water that has a greater 
sodium-to-calcium ratio than that from the "500-foot" sand. The 
iron content averages about 3.2 ppm, and the temperature ranges 
from 74° to 78°F. Generally the chloride content of water in the 
"700-foot" sand is greater than that in the "200-" and "500-foot" 
sands. The curves in figure 20 indicate that there apparently has 
been no salt-water contamination of well Cu-463, which is screened 
in the "500-foot" sand in the industrial district, whereas the chloride 
content of water from well Cu-462, screened in the "700-foot" sand, 
has increased from about 25 ppm in 1950 to 220 ppm in 1955. 
Moreover, the chloride content in another nearby well screened in 
the "700-foot" sand (well Cu-96, fig. 20) had increased to 450 ppm 
when it was abandoned in 1951. The chloride content of the water 
from public-supply well Cu-3 had increased from 91 ppm in 1940 
to 156 ppm in 1956. Well Cu-661, the most recently installed 
municipal-supply well in the southern part of the city of Lake 
Charles, yielded water having a chloride content of 88 ppm in 
September 1956. The chloride content of water from well Cu-151, 
an irrigation well screened in the "700-foot" sand in the south­ 
eastern part of the parish, was 316 ppm in 1955. The reason for 
the higher chloride content of water from these wells in the central 
and southern parts of the parish may be due to incomplete flushing 
of the "700-foot" sand by fresh water. In the northern part of the 
parish, the chloride content is less than 30 ppm (see analyses for 
wells Cu-7 and Cu-495 in table 7) and current records do not show 
any effects of salt-water encroachment.

DEPOSITS OF PLIOCENE AGE 

EVANGEUNB AQUIFER

Distribution and thickness. The Evangeline aquifer is composed 
of sedimentary rocks of Pliocene age which occur throughout south­ 
western Louisiana. This aquifer is near the surface in northern 
Beauregard, Alien, and Evangeline Parishes, where it is overlain 
by a thin veneer of Pleistocene deposits (Jones and others, 1954, 
p. 57). In Calcasieu Parish it is difficult to identify accurately the 
top of the deposits of Pliocene age, as they bear a marked similarity 
to the overlying deposits of Pleistocene age. However, on the basis
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of changes in color and texture of the sediment (Jones and others, 
1954, p. 69), the top of the Evangeline aquifer which is in the Foley 
formation, has been delineated and is shown in the geologic sections 
(pi. 4). In Alien and Evangeline Parishes, where several wells 
have penetrated the Evangeline aquifer, the sand generally is fine 
to medium grained. There is a considerable variation in the thick­ 
ness of individual sand beds in the Evangeline aquifer. At DeRidder, 
in Beauregard Parish, 18 beds of sand in the lower part of the 
aquifer, between depths of 300 and 1,000 feet, range from 3 to 115 
feet in thickness and average 27 feet (Jones and others, 1954, p. 130). 
Generally, the individual sand beds are discontinuous; however, it 
appears that each sand bed is connected either above, below, or 
laterally with other beds, thus forming a single hydrologic unit 
(Jones and others, 1954, p. 130). The Evangeline aquifer is about 
1,000 feet thick in the vicinity of DeQuincy, where it contains fresh 
water. Southward, in the industrial district, it contains salt water 
throughout its entire thickness of about 2,000 feet.

Hydrology. The permeability of the sands in the Evangeline 
aquifer (estimated to be 250 to 1,000 gpd per square foot) is gen­ 
erally lower than that in the overlying Chicot aquifer, as would 
be expected considering the finer grain of the materials making up 
these sands (Jones and others, 1954, p. 131). The specific capacity 
of 10 wells tapping the Evangeline aquifer in southwestern Louisiana 
ranged from 2 to 20 gpm per foot of drawdown, as compared to the 
average specific capacities of 24 to 40 gpm per foot of drawdown 
of wells in the Chicot aquifer. A test well (Cu-666) was drilled 
to a depth of 2,204 feet and was screened opposite a sand of 
Pliocene age between depths of 930 and 990 feet. The water level 
was 49 feet below the land surface, and the yield was 220 gpm  
the specific capacity was 2. This is the only well known to have been 
screened in the Evangeline aquifer in Calcasieu Parish.

Quality of water. In adjoining parishes where the Evangeline 
aquifer is a source of fresh water, the water is of the sodium bi­ 
carbonate type, very soft, slightly alkaline, low in chloride content, 
and free of excessive quantities of dissolved iron (Jones and others, 
1954, p. 137). Where fresh it is excellent for public supply, al­ 
though locally it may be yellowish or brownish. This color is 
probably due to colloidal organic matter, and the water generally 
is not considered harmful for human consumption.

As shown by data from electrical logs of test wells, the Evangeline 
aquifer contains salt water in the industrial district. The water 
from well Cu-666, near the industrial district, contains about 14,000 
ppm of chloride; this substantiates data from electrical logs. In 
the northern part of the parish, the aquifer contains fresh water 
(having less than 250 ppm of chloride) throughout.
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DEPOSITS OP MIOCENE AGE

Electrical logs of oil-test wells indicate that throughout most of 
Calcasieu Parish the sands of Miocene age contain salt water. How­ 
ever, according to electrical logs, fresh water occurs in a few thin 
sands of Miocene age between depths of 1,500 and 2,500 feet in the 
extreme northern part of the parish. Because no known water wells 
penetrate these sands in Calcasieu Parish, no information on their 
water-bearing characteristics is available.

WITHDRAWALS AND THEIR EFFECTS 

CKENEBAL CONDITIONS

A total of about 105 mgd (million gallons per day) of water was 
"withdrawn from wells in the principal sands of the Chicot aquifer 
in Calcasieu Parish in 1955. This estimate of withdrawal is based 
on ground-water use as reported by industries, measured discharge 
of some wells, and data supplied by municipalities. Of the 105 mgd 
pumped, about 66 mgd was used by industries, 27 mgd by irrigators, 
8 mgd by municipalities, and 4 mgd for rural supplies. Of the 
101 wells listed in table 6 as industrial-supply wells, 40 are for 
oil-field supply. Wells used for supply during drilling operations 
are temporary, and the present (1956) estimated pumpage from 
these wells is 0.25 mgd. This small amount is not listed in the 
total withdrawals in table 5.

Since 1955, rice has been included under the Federal price-support 
program. In Calcasieu Parish this program has resulted in a decline 
in rice acreage from an average of 77,000 acres a year during 
1945-54 to about 63,000 acres a year during 1955-56. However, this 
decrease in acreage has not resulted in a significant decline in the 
amount of ground water used for irrigation. It appears that the 
total amount of water pumped is affected more directly by the 
amount of rain during the growing season than by the change in 
acreage planted. It is probable, however, that a continued decline 
in the acreage of rice will result in a general reduction in the 
amount of ground water pumped for irrigation. The relation of 
rainfall to pumpage for irrigation purposes from the Chicot aquifer

TABLE 5. Ground-water pumpage, in thousand gallons per day, in Calcasieu
Parish in 1955

Source

"500-foot" sand _________

Total...  -  _-- -

Percent of total .........

Municipal

150
1,700
6,000

7,850

7.5

Industrial

3,000
60,700
12,300

66,000

62.7

Irrigation

7,860
17,000
2,500

27,360

26.0

Rural

(?)
(?)
(?)
4,000

4,000

3.8

Total

11,010
69,400
20,800
4,000

105,210

Percent 
of total

10.5
66.0
19.7
3.8

100
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is shown in figure 21. The graph shows that pumping for irriga­ 
tion generally is inversely related to rainfall during the rice-growing 
season. A comparison of rainfall and pumping for rice irrigation 
for 1954 and 1955 clearly illustrates this relationship. In 1954, 
when there was a total rainfall of 13.5 inches during the rice-growing 
season, about 53,000 acre-feet was pumped; in 1955 there was a total 
rainfall of 31 inches during the rice-growing season, and pumpage 
decreased to about 31,000 acre-feet. In 1954, moreover, 84,000 acres 
of rice was irrigated by 53,000 acre-feet of ground water, and in 
1956 only 58,200 acres was irrigated, but the amount of ground 
water used increased to about 57,500 acre-feet. The rainfall during 
the rice-growing season in 1956 was 12.71 inches. The poor correla­ 
tion for the years 1952 and 1953 is due to exceptionally heavy rains 
occurring within short periods of time during the rice-growing 
season. Because ground-water levels are directly affected by pump­ 
ing, they declined rapidly during 1948 and 1951 (fig. 22) when 
rainfall during the growing season was below normal.

IRRIGATION PUMPAGEJN 
THOUSANDS OF ACRE-FEET, 

IN CALCASIEU PARISH
PO *> o> 

o o o o

1956

O
INCHES OF RAINFALL 
DURING PERIOD APRIL- 

AUGUST 1947-56
FIGURB 21. Graph showing the relation between pumpage from the Chlcot aquifer and 

rainfall during the rice-growing season.
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The quantity of water used from the Chicot aquifer for rural 
needs is based on an estimated per capita use of 125 gpd (Jones 
and others, 1954, p. 204) and a rural population of 32,133 (1950 
census). This allows for gardening and stock supply and use by 
small businesses. It is reasonable to assume that practically all the 
water required for rural supplies is obtained from wells because 
of the availability and easy accessibility of a potable ground-water 
supply. All municipalities in Calcasieu Parish are dependent upon 
wells that tap the Chicot aquifer.

Practically all the ground water pumped in Calcasieu Parish is 
removed permanently from the aquifers. Water used is discharged 
into a network of drainage canals and streams which eventually 
flow to the Gulf of Mexico. There may be, and probably is, some 
local influent seepage from streams, and such recharge may include 
small quantities of used ground water. However, this amount is 
probably negligible and is not considered in the overall computation 
of ground-water use.

The concentration of pumping in the industrial district has re­ 
sulted in this area having the lowest water levels in the Chicot 
aquifer in southwestern Louisiana. In the central part of this 
district the greatest water-level decline, to slightly more than 
100 feet below sea level, has been in the "500-foot" sand. The 
average annual water-level decline in southwestern Louisiana is about 
1 foot (Fader, 1957), whereas the present average annual decline in 
the principal sands in Calcasieu Parish is as great as 3.5 feet.

CHICOT AQUIFER

"200-FOOT" SAND

PUMPAGE

The first recorded well near Lake Charles in the "200-foot" sand 
was a drilled industrial well constructed prior to 1903 and was 
known as Reiser's Machine Shop well. It is reported that the 
altitude of this well was about 13 feet and that the well was known 
to flow to 17 feet above the land surface in 1903 (Harris and others, 
1905, p. 59). The first large-capacity industrial well in this sand 
was constructed in 1940 near Westlake, La. Available records in­ 
dicate that the "200-foot" sand supplied water to the first irrigation 
wells in the parish which were drilled about 1900 (Harris and others, 
1905, p. 55-59). In the "200-foot" sand there are presently three 
large-capacity industrial wells in the vicinity of Westlake (pi. 2), 
in addition to public-supply and many irrigation wells in the 
southeastern part of the parish.

506361 60   4
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Withdrawals from the "200-foot" sand have gradually increased 
from little or nothing in 1900 to an average of about 11 mgd in 
1955 (table 5). In 1955 the sand supplied 0.15 mgd for municipal 
purposes, principally at Iowa; 3.0 mgd for industrial purposes in 
the vicinity of Westlake; and 7.9 mgd for irrigation, principally 
in that part of the parish east of the Calcasieu River.

EFFECTS OF PUMPING

Water-level measurements made in wells screened in the "200- 
foot" sand are shown graphically on figure 25 and are reported in 
table 6. The measured water level in well Cu-45, in the city of 
Lake Charles, was 27.15 feet below the land surface on January 20, 
1943, and 53.44 feet below land surface on March 18, 1956 (table 6) ; 
this decline of 26.29 feet during the 13-year period averages 2 feet 
per year. Southeast of Lake Charles, near Holmwood, the average 
yearly decline in well Cu-451 was 2 feet for the period 1947 to 1956 
(fig. 22). The net water-level declines are computed from measure­ 
ments made in the spring prior to the beginning of rice irrigation, 
as those measurements indicate more accurately the level of maximum 
recovery for the year. Since 1946 the average annual water-level 
decline has been less than 2 feet (see graphs for wells Cu-347 and 
Cu-640 on fig. 22) in the eastern part of the parish, where the "200- 
foot" sand is the principal source of water for domestic, agricultural, 
and municipal purposes. The water-level decline in well Cu-45 is 
closely representative of wells in the industrial district. Because of 
a pronounced decrease in the use of water for rice irrigation during 
1955, the water levels showed a net recovery of as much as 3 feet 
from the spring of 1955 to the spring of 1956.

"500-FOOT** SAND 

PUMPAGE

The first recorded drilled well in the "500-foot" sand was an 
industrial well 6 inches in diameter, owned by the Bradley and 
Ramsey Lumber Co. in Lake Charles. In 1903 this well had the 
largest natural flow (210 gpm) of any well in the State (Harris and 
others, 1905, p. 58). It is estimated that the static water levels in 
the "500-foot" sand in 1903 were about 20 feet above sea level. In 
1934 pumpage from this sand was relatively small, and most of the 
wells flowed when completed. After the industrial expansion of the 
Lake Charles area (1934), pumpage gradually increased from a 
negligible amount in 1934 to 69.4 mgd in 1955, of which about 
50.7 mgd (see table 5) was withdrawn from the "500-foot" sand for 
industrial purposes in Calcasieu Parish.

EFFECTS OF PUMPING

"Water levels. Throughout the parish, water levels in the "500- 
foot" sand have declined steadily during the period of record. In
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the area outside the industrial district, they declined at an average 
rate of about 2 feet per year during 1943-56, as shown by the 
hydrographs of wells Cu-115, Cu-120, Cu-208, and Cu-228 (fig. 23). 
The wells outside the area of heavy industrial and public-supply 
pumping reflect the regional water-level trend and seasonal declines 
caused by pumping for rice irrigation. The result of decreased 
seasonal pumping for rice irrigation in 1955 is shown graphically 
in figure 23; the 1956 spring water levels were higher than those 
measured the previous spring. The net water-level recovery in these 
wells for the year ranged from 2 to 4 feet.

In the industrial district, water levels declined at an average 
rate of about 1.4 feet per year during 1903-56; however, since 
1934, when industrial development started on a large scale, water 
levels have declined at the average rate of about 2.9 feet per year. 
The average declines were based upon reported levels in 1903 and 
1934 and measured levels in well Cu-22 (fig. 24) since 1943. This 
"well is within the industrial district but in an area where the levels 
are not affected by nearby heavy pumping. The 1956 spring water 
levels in this well are about 3 feet below that measured in the spring 
of 1955. This suggests that the water-level fluctuations in well 
du-22 are caused primarily by variations in local industrial pumping.

The hydrograph (fig. 25) of water levels measured in well Cu-445 
in the industrial district shows an average annual decline of about 
.5 feet during 1946-56. As shown in figure 25, the average daily 
municipal and industrial pumpage from the "500-foot" sand in the 
industrial district and adjoining communities in 1945 was 21 mgd, 
.and in 1956 it was 53 mgd, representing an increase of 150 percent. 
The hydrograph of well Cu-445 reflects this increased pumping. 
The annual fluctuation, starting with a decline in the spring and 
-ending with a recovery in the fall, is due to changes in industrial 
use as well as seasonal pumping for agricultural purposes.

Although the present decline of water levels in the areas of heavy 
pumping is relatively large, as compared to that in the other sands, 
it is not excessive and must be expected in order to provide a 
:gradient sufficient to move the required amount of water into the 
areas of pumping. A wider spacing of wells, as new ones are 
drilled to replace old wells, would minimize the amount of inter­ 
ference between them. Moreover, if the total pumpage is not 
increased, wider spacing of wells will result in a decrease in the 
rate of water-level decline in the industrial district.

Analysis of piezometric map. Calcasieu Parish is included in the 
:area covered by piezometric maps for the year 1903 and the period 
1944-51 in two recent reports, one (Jones and others, 1954) pub-
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lished by the Louisiana Geological Survey and the other (Jones and 
others, 1956) published by the U.S. Geological Survey. Maps for 
the period 1952-55 are included in three reports published by the 
Louisiana Geological Survey, Department of Conservation, and the 
Louisiana Department of Public Works (Fader, 1954, 1955, and 
1957). Piezometric maps of the "500-foot" sand in Calcasieu Parish 
for the months of September 1943, October 1946, and September 
1949 are included in an open-file report issued in 1950 (Jones).

A piezometric map of the "500-foot" sand was prepared for this 
report from water-level measurements made during September 1955*. 
(See pi. 5.) Contour lines connecting points of equal water-surface 
elevation in wells used as control points show the altitude to which 
water rose in wells screened in the "500-foot" sand. Water-level- 
contour (piezometric) maps indicate, directly or indirectly, the di­ 
rection of ground-water flow, areas of recharge and discharge,, 
ground-water divides, water levels with reference to a known datunv 
and effects of pumping; and when used with other hydrologic data,, 
they show the rate of movement. Moreover, by comparing successive 
maps, changes in ground-water storage may be computed.

The direction of flow of ground water is downgradient along flow 
lines lines crossing all contours at right angles. The direction of 
movement of the water in the "500-foot" sand in Calcasieu Parish 
is toward areas of heavy pumping. This is in contrast to conditions 
in 1903, when there was little or no pumping and the direction of 
movement throughout the parish was southward (Jones and others,, 
1954, pi. 17).

Pumping tests on both industrial and irrigation wells were made 
at six separate sites. One purpose of the tests was to determine the 
hydraulic characteristics of the aquifer so that the effect of with­ 
drawals of water could be predicted.

The transmissibility of an aquifer determined by pumping tests can 
be verified by comparing the quantity of water pumped from an area 
with the quantity of water moving into the area as calculated by 
Darcy's law and data from the piezometric map. Darcy's law is ex­ 
pressed as 

Q=PIA (2). 
where 

Q is quantity of discharge per unit time
P is permeability
/ is hydraulic gradient
A is cross-sectional area through which water percolates. 

This equation can be rewritten by substitution in the following manner r

(3)
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where  
T P  ~
m

T is transmissibility
A is Lm
L is length, normal to direction of flow, of the section through

which the water moves 
m is thickness of aquifer.

The hydraulic gradient between the contour lines is given by the 
formula

r__<5___e __ cL (4) 1 ~d~BfL~ B 

where  
c is contour interval
d is average distance between contours
B is area between contours

By substituting equation 4 into equation 3 the expression may be 
written  

where  
Q is expressed in gallons per day
T is in gallons per day per foot
c is in feet
L is in miles
B is in square miles

By use of formula 5 and data from the piezometric map, the amount 
of water flowing across the  60- and  70-foot contour lines (pi. 5) 
in the vicinity of well Cu-445 can be calculated as follows:

across the  70 foot contour 
when  

T is average coefficient of transmissibility of the "500-foot" sand 
in the industrial district= 190,000 gpd per ft

L is calculated length and equals (17.75-{-8.75)-H2= 13.25 miles; 
where the length of the  60-foot contour around well Cu-445 = 
17.75 miles and the length of the  70-foot contour around well 
Cu-445 equals 8.75 miles

B is area between the   60- and  70-foot contours and equals 
18.4 square miles; where the area encompassed by the  60-foot 
contour equals 24.4 square miles and the area encompassed by 
the  70-foot contour equals 6.0 square miles

c is contour interval and equals 10 feet.
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The reported total pumpage from the "500-foot" sand within this 
area is 20.5 mgd, which results in a difference of only 12 percent 
from that calculated (18.1 mgd). A similar analysis made of the 
amount moving across the  70-foot contour in the vicinity of well 
Cu-77 shows that, when the transmissibility T equals 160,000 gpd 
per foot (table 2), about 36 mgd flows across the -70-foot contour 
toward the area where about 32 mgd is being pumped from the 
"500-foot" sand. The difference between the actual and calculated 
values is 14 percent. The relatively close agreement of the amount 
pumped and the calculated amount moving into the areas verifies 
the values of transmissibility determined by pumping tests.

With a coefficient of transmissibility based on an average perme­ 
ability and thickness of the "500-foot" sand in the area being con­ 
sidered, the amount and rate of water moving northward into the area 
encompassed by A, B, C, and D (pi. 5) were calculated by formulas 5 
and 6 as follows:

cu ft
-ix -i ~i t j.1. e Af\ gpd) per 1-mile length of   40-

foot contour
where  

L is calculated length and equals 12 miles 
The length of AB ( 30-foot contour) equals 14 miles 
The length of CD ( 40-foot contour) equals 10 miles 
B is area encompassed by A, B, C, and D and equals 46.9 sq miles 
c is contour interval and equals 10 feet 
1 cu ft water equals 7.5 gallons 
Tis transmissibility and equals 150,000 gpd per foot. 

The velocity or rate of movement of water northward between
points C and D can be calculated as follows:

T7__Q (quantity in cu ft per day) (6)
A (effective area in sq ft) 

thus  

F= 1 ' Q ==0.38 foot per day=0.026 mile per year

where  
Q= 60,000 cu ft per day per mile,
-4=160,000 sq ft (assuming a porosity of 25 percent and an 

aquifer thickness of 120 ft, the effective area per mile 
through which the water moves is 120X5,280X0.25 
= 160,000 sq ft).

The average distance between the  30- and -40-foot contour lines 
within the area ABCD is 3.9 miles. On the basis of the above- 
calculated velocity, it would therefore require about 150 years for 
the water to move this distance at the present rate of pumping.



52 GEOLOGY AND GROUND WATER, CALCASIETT PARISH, LA.

The amount and rate of movement of ground water from the north 
into the area of heavy pumping was calculated in a similar manner for 
the area marked EFGH (pi. 5), as follows:

000 ftt wn) cu it per 
day(2,500,000gpd) 
per 1-mile length 
of  40-foot con­ 
tour between points 
E&ndF 

and  

=l foot per day=0.07 mile per year

where  
^1=250X5,280X0.25.

At the above velocity the time required for water to move from 
the -30-foot contour to the -40-foot contour within the area EFGH 
would be 18 years. The calculated velocities are based on the as­ 
sumption that the water moves at a uniform rate throughout the 
thickness of the aquifer.

Within the areas considered the rate of movement southward 
is about three times that of the rate of movement northward and 
the quantity entering the area from the north is about six times 
that from the south where the "500-foot" sand contains salty water.

Piezometric maps may be used to outline areas of heavy pumping 
and, if the altitude of the land surface is known, to determine the 
.static water level below the land surface in any locality. For ex­ 
ample, plate 5 shows the  80-foot contour passing near well Cu-445, 
where the altitude of the land surface is 12 feet. Consequently, 
the depth to water in wells penetrating the "500-foot" sand in the 
vicinity of Cu-445 was 92 feet below the land surface in September 
1955. The close relationship between water levels and pumping 
is shown by comparing the map for September 1955 (pi. 5) with the 
maps for 1943, 1946, and 1949 presented by Jones (1950, figs. 4, 5, 
.and 6) . The areas in which water-level declines were most significant 
were central and southeastern Calcasieu Parish, which were also 
areas of heavy pumping. The piezometric surface in the central 
part of the parish in 1943 was about 25 feet below sea level, whereas 
in September 1955 it was 100 feet below sea level. In the south­ 
eastern part of the parish, the piezometric surface declined from 
6 feet below sea level in September 1943 to 30 feet below sea level 
in 1955.
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 «700-FOOT»» SAND 

PTTMPAGE

The first known wells in the "700-foot" sand, wells Cu-186 and 
Cu-431 (table 6), were completed in 1918 and are not now in use 
because water levels have declined below the pump settings. The 
original yields of the wells and the water levels were not recorded. 
The first known large-capacity industrial well tapping the "700- 
foot" sand is Cu-92 near Westlake. This well had a reported yield 
of 2,200 gpm and a static water level of 21 feet below land surface 
when drilled in 1943.

As shown in table 5, the "700-foot" sand yields about 6 mgd for 
municipal supplies, 12.3 mgd for industrial use, and 2.5 mgd for 
irrigation. In 1956 there were six municipal and eight industrial 
wells screened in this sand. The average municipal and industrial 
pumpage in the vicinity of Lake Charles has increased from 4 mgd in 
1945 to 17.6 mgd in 1956, or about 300 percent. (See fig. 26.)

EFFECTS OF PUMPING

The water level in well Cu-3, in the "700-foot" sand, has declined 
from 12 feet below the land surface in 1940 (table 6) to 68 feet 
below the land surface (fig. 27) in January 1956 (the time of maxi­ 
mum recovery), which represents an average annual decline of 
3.5 feet for the 16-year period. Well Cu-3 is in the principal 
public-supply well field in Lake Charles. The hydrograph of well 
Cu-446 (fig. 26) shows that water levels have declined in the in­ 
dustrial district from about 26 feet below the land surface in 
April 1946 to 64 feet below the land surface in April 1956, or an 
average of 3.8 feet per year over the 10-year period. The graph 
of well Cu-125 (fig. 27) shows that water levels 3 miles southwest 
of the industrial district have declined from 10 feet below the land 
surface in April 1944 to 52 feet below in April 1956, or an average 
annual decline of 3.5 feet per year for the 12-year period. In the 
rice-farming area southeast of Lake Charles, the average annual 
decline, based upon records for Cu-173 (fig. 27), has been 2.6 feet 
since 1947. Thus, the water-level records indicate a general and 
consistent water-level decline in the "700-foot" sand throughout 
the parish.
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DEPTH OF OCCURRENCE OF FRESH GROUND WATER

A map (plate 9) of Calcasieu Parish showing the maximum depth 
of occurrence of fresh ground water was prepared from data ob­ 
tained from electrical logs of oil-test wells. The contour lines on 
the map connect points of equal altitude below mean sea level at 
the base of the fresh-water-bearing section. The base of this sec­ 
tion is quite level throughout the southern and extreme eastern 
parts of the parish. Scattered over the entire area are mounds of 
salt water, which occur over some of the oil fields in the parish. At 
the Starks field, salt water occurs within 200-300 feet of the land 
surface, whereas within 2 miles around the field the depth to salt 
water is about 800 feet. Although the mode of occurrence of these 
mounds of salt water is not fully known, they may be due to up­ 
ward movement of salt water along fault planes cutting fresh­ 
water-bearing zones, displacement of salt-water-bearing beds upward 
so they are in contact with those containing fresh water, contamina­ 
tion of fresh-water-bearing sands during drilling of oil or other deep 
wells, or contamination of fresh-water-bearing sands by movement 
of salt water through defective well casings.

There is a rather abrupt increase in thickness of the fresh-water­ 
bearing section north of the Houston Eiver. The base of the fresh 
water is at a depth of 800 feet near Sulphur, 1,000 feet at the 
Houston River north of Sulphur, and 2,500 feet north of DeQuincy. 
This change in thickness of the fresh-water body probably marks 
the southern extent of flushing of the deeper sands by fresh ground 
water. Electrical logs of oil-test holes drilled in this area show 
fresh-water-bearing sands underlying those containing salt water. 
This interfingering of sands containing fresh and salt water is not 
fully understood but may be due to differences of head in, and 
permeability of, the sand beds; for example, other things being 
equal, the salt water would be flushed more rapidly from sands 
having a relatively high permeability than from those having a 
low permeability.

SALT-WATER ENCROACHMENT

The chloride content of water is increasing in the "200-foot" sand 
in the vicinity of Iowa, in the "500-foot" sand in the vicinity of the 
Starks oil field, and in the "700-foot" sand in the industrial district. 
The source of this salt water is not the overlying streams, lakes, 
or gulf but is within the sands themselves or the underlying or 
overlying sands containing salt water. Salt-water encroachment 
can occur by the lateral movement of saline water through a forma­ 
tion, vertical movement through confining materials, movement in 
the vicinity of salt domes and associated structural features, and 
leakage through defective wells.
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LATERAL MOVEMENT

The sand and gravel of the aquifers in Calcasieu Parish probably 
were deposited in an estuarine or near-shore environment, where 
saline water was trapped in the aquifers. Eain falling on the ex­ 
posed surfaces of the sands and gravels served to flush out the salt 
water. The southern extent of this flushing is dependent upon 
the time available since deposition of the sand and upon the rate 
of movement of water in the aquifer. Because the aquifers of 
Calcasieu Parish pinch out toward the south, the rate of movement 
of the water under natural conditions was probably governed by 
vertical seepage from the sands through overlying confining beds.

Originally the direction of movement of the water in the prin­ 
cipal sands in Calcasieu Parish was southward and served to push 
the fresh water-salt water interface southward into southern Calca­ 
sieu and Cameron Parishes. Pumping has caused the hydraulic 
gradient to be reversed in the southern part of Calcasieu Parish, 
and ground water is moving northward toward areas of heavy with­ 
drawals. Because of the lack of definitive observation wells, the 
exact location of the fresh water-salt water interface in the sands 
is not known. However, an approximation of the time required 
for the water to move from the southern edge of the parish toward 
the area of heavy pumping may be made by the method described 
in the report under "Analysis of piezometric maps." Under exist­ 
ing conditions the rate of movement is very slow, and many years 
would elapse before the salt-water interface could reach the industrial 
district.

The trend of chloride concentration in water from a large- 
capacity well (Cu-588) in the "500-foot" sand in the southern part 
of the industrial area is shown graphically in figure 28. For thte 
past 4 years the chloride content of water from well Cu-588 and 
other wells in the southern part of the parish has been more or less 
constant, indicating that the salt water within the "500-foot" sand 
has not moved northward into the industrial district.

60

LORIDE CONTENT, I 
PARTS PER MILLION

£ o

ro o
1953 1954 1955 1956

FIGURE 28. Graph showing the chloride content of water from well Cu-588.
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The chloride content of water from wells screened in the "700- 
foot" sand is given in table 7. Within the industrial district, the 
chloride content of water pumped from the "700-foot" sand has in­ 
creased more rapidly than in other known areas of increasing 
chloride. This increase of chloride in the industrial district is shown 
graphically on figure 20. In well Cu-96 (736 feet deep) the chloride 
content increased from 285 ppm in 1945 to 450 ppm in 1951. In 
well Cu-98 (767 feet deep) the chloride content increased from 
95 ppm in 1945 to 340 ppm in 1952. Records of the quality of 
water from well Cu-462 (724 feet deep) show that the chloride 
content increased from 20 ppm in 1949 to 215 ppm in 1955. Well 
Cu-96, drilled in 1943, was put on a standby basis in 1947 because 
of the high concentration of chloride in the water. During 1947-51 
well Cu-96 was pumped only for the purpose of determining the 
chloride content of the water. Well Cu-98 was put into production 
late in 1942, was retired to standby basis in 1950 and was pumped 
only to obtain water for determinations of the chloride content 
during 1951-52. The progressive contamination of the "700-foot" 
sand, as shown on figure 20, indicates that local contamination is 
by residual salt water in the lower part of the sand or by the 
advance of a nearby salt-water interface as the result of pumping.

VERTICAL MOVEMENT

In an area such as Calcasieu Parish, where fresh-water-bearing sands 
overlie and may be separated from salt-water-bearing sands by a 
relatively thin clay layer, movement of salt water through clay into 
fresh-water-bearing sands can occur if the hydrostatic head in the fresh­ 
water-bearing sand is less than that in the salt-water-bearing sand. 
A theoretical example of this type of contamination can be considered 
under the following assumptions: The clay underlying a fresh-water 
aquifer is 50 feet thick; the difference in head of the water contained 
in the two aquifers is 10 feet; and the permeability of the clay is 
0.2 gpd per square foot (Wenzel, 1942, p. 13). Then from formula (2)

Q=PIA

0.2X 10XIX (5,280) 2 1innAnn   , =      v *  -=1,100,000 gallons per day
per square mile.

Although no permeability measurements of clay have been made 
in Calcasieu Parish, the above example clearly shows that, con­ 
sidering the areas involved, significant amounts of water can move 
through a relatively thick clay bed. As indicated by the increasing 
chloride content of the water, there may be contamination of the 
"700-foot" sand by underlying salt-water-bearing sands in the vicinity 
of the Lockport and Sulphur Mines oil fields.
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Another way in which salt water can enter fresh-water aquifers 
is by downward movement of saline water from shallow sands into 
the deeper fresh-water-bearing sands. In Calcasieu Parish, water 
from well Cu-562, which is 22 feet deep, has a chloride content of 
1,320 ppm (table 7). Because of the higher water level in the 
shallow sand, this saline water could migrate to deeper fresh-water­ 
bearing sands. Sufficient data to indicate conclusively whether this 
type of contamination is occurring in Calcasieu Parish are lacking.

MOVEMENT IN VICINITY OF STRUCTURES

The contamination of fresh-water-bearing sands by movement of 
salt water upward through the disturbed sedimentary rocks overlying 
salt domes has been suggested as an explanation of the salt-water 
mounds (pi. 9) overlying many oil fields in Calcasieu Parish. 
However, Winslow and Doyle (1954, p. 30) suggest that "some of the 
apparent contamination may be the result of a lack of circulation 
rather than actual contamination from the salt or underlying salt­ 
water sands." At the Starks dome, water from wells Cu-613 (85 
feet deep) and Cu-585 (483 feet deep) had concentrations of 
chloride of 430 ppm and 907 ppm, respectively. No hydrologic 
boundaries that might indicate the presence of faulting in this area 
were determined during the pumping test made on these and other 
wells. For this reason, contamination of the shallow sands by the 
movement of saline water along fault planes is not considered to 
have been effective in this area.

DEFECTIVE WEULS

Fresh-water-bearing sands can be contaminated by the movement 
of salt water through defective wells. Wells having leaky casings 
may serve as effective conduits for the passage of salt water into 
sands containing fresh water. This means of contamination has 
been described in reports on other areas (Thompson, 1928, p. 98- 
107; Sayre, 1937, p. 77; Bennett and Meyer, 1952, p. 158-173; Piper 
and others, 1953). Although such contamination has not been 
proved in Calcasieu Parish, it may occur to some degree in abandoned 
oil and sulfur wells.

CORRECTIVE MEASURES

It will be necessary to continue the collection of data on the 
location of salt water in Calcasieu Parish to determine the sources 
of local contamination. After the sources are determined it may 
be possible to inaugurate corrective measures to prevent the spread 
of contamination. Such measures may include protective pumping, 
the repair ql leaky casings, control of discharge of water from 
wells, or other methods designed to meet specific problems.

506361 60   5
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WELL CONSTRUCTION AND METHODS OF LIFT 

EXPLORATORY METHODS

Generally when a well or well field is to be installed, test holes 
should be drilled to determine the occurrence of the fresh-water­ 
bearing sands. During drilling, an accurate record should be made 
of the beds penetrated, the drilling time required, and formation 
samples collected. After the test hole has been drilled to the 
specified depth, it is desirable to make an electrical log for cor­ 
relation purposes and to determine the occurrence of sands con­ 
taining fresh water. If the data collected from the test hole 
indicate favorable conditions, the hole is reamed to the desired 
diameter, and the supply well installed.

The electrical log is a record of the potential and resistivity of 
the formations penetrated by the well bore. The spontaneous-po­ 
tential curve (in millivolts) is generally shown as a single trace 
on the left side of the conventional commercial electrical log, and 
the resistivity curves, on the right side. In the gulf coast area, 
of which Calcasieu Parish is a part, the spontaneous-potential curve 
generally has a positive deflection opposite fresh-water-bearing sands 
and a relatively large negative deflection opposite salt-water-bear­ 
ing sands. In Calcasieu Parish the resistivity reading (measured in

onm m ^ generally is high opposite sands containing fresh water

and low (less than 20 mm ) opposite salt-water-bearing sands and

shales. This selection of 20 ohms for determining fresh-water­ 
bearing sands from electrical logs is based upon a correlation of 
resistivity readings from logs and quality-of-water data in south­ 
western Louisiana.

A drill-stem test may be made if it is necessary to determine 
precisely the quality of water. A short length of screen is attached 
to the drill stem and is set opposite the sand to be tested. To 
prevent contamination of the water, packers are usually set above 
and, if needed, below the section being tested. After an adequate 
water sample is collected, the drill stem and screen are removed 
from the hole. Drill-stem testing may be used also to obtain water- 
level measurements and data on the potential yield of a supply well.

CONSTRUCTION

All the industrial, municipal, and irrigation wells, and most of the 
rural supply wells in Calcasieu Parish have been drilled by the 
hydraulic-rotary method. The drilling is done by rotating a bit on 
the end of a drill-stem pipe which is screwed onto the kelly, a sec­ 
tion of drill pipe, either square or ribbed that fits into the drive
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bushing in the rotary table on the derrick floor. A mud fluid, 
sufficiently viscous to seal up the walls of the hole and to carry the 
cuttings to the surface, is pumped, under pressure, down the drill 
pipe and out through holes in the bit. Jetted against the bottom 
of the well with high velocity, the fluid is deflected upward to the 
surface between the drill pipe and walls of the hole carrying the 
drill cuttings.

Another recently developed method used in some areas of Louisiana 
for drilling water wells is the reverse-rotary method. In this 
method clear water flows from a pit on the surface down the an­ 
nular space between the drill pipe and walls of the hole. The 
cuttings and water are returned in an ascending stream through the 
drill-stem pipe to the clear-water pit. A large pit and source of 
clear water are needed to replace water dissipated in permeable 
zones and to maintain a relatively constant head to prevent loss of 
circulation. After drilling is completed it is necessary that this 
head be maintained until the casing and screen are set. The principal 
advantage of the reverse-rotary method is that clear water is used 
for drilling and consequently the water-bearing material near the 
bore hole is not clogged with drilling mud. For this reason the 
well generally can be developed in a shorter period of time. How­ 
ever, most of the reverse-rotary rigs presently (1956) in use re­ 
portedly have not been used to drill below a depth of about 600 feet. 
It has been reported that newer techniques and developments will 
allow reverse-rotary drilling to greater depths.

The principal components of a typical industrial or irrigation 
well and its pumping equipment are shown in figure 29. The pur­ 
pose of the pit casing is to provide ample space for installation 
and submersion of the pump. Where water levels are declining, as 
they are in Calcasieu Parish, care should be taken to set a sufficient 
length of pit casing so that the pump bowls will be deep enough 
to prevent loss of suction. When the pumping level declines below 
the pump bowls, the quantity of water delivered decreases rapidly 
until the pump breaks suction. If the pump bowls are set at the 
bottom of the pit casing and the water levels decline below the 
limit of suction lift, it is necessary either to install a smaller pump 
with less capacity in the well casing below the bottom of the pit 
casing or to construct a new well.

In Calcasieu Parish there are two general types of wells: a gravel- 
pack well made by reaming the holer to a large diameter (as much 
as 28 to 32 inches) in the sand to be screened, and placing sized 
gravel around the screen; and the so-called natural-pack well in 
which the screen is set opposite the sand without introduction of 
gravel. In natural-pack wells the size of the openings in the screen 
is such that the finer grained 40 to TO percent of the sand grains,
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MEASURING PIPE

BELL PULLEY

DISCHARGE PIPE 

HEAD BASE PLATE

STATIC LEVEL

CONE 
OF

DEPRESSION 

PUMPING LEVEL

-DRIVE SHAFT

DISCHARGE PIPE

-PIT CASING

SUCTION PIPE 

-WELL CASING

SCREEN

 BACK-PRESSURE VALVE 
FIGURE 29. Typical irrigation well.

as shown by the mechanical analysis, will pass through the screen 
and into the well. In irrigation wells the finer grained 90 percent 
of the sand grains is allowed to pass through the screen.

The well is developed by backwashing, surging, crosswashing, or 
overpumping, or by a combination of these processes. For maximum
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well efficiency, development should continue until the specific capacity 
no longer increases with increased yield. Development generally is 
continued until a yield is obtained that is greater than that of the 
permanent pump but less than the critical discharge. (See fig. 7.) 
This is based on the theory that the velocity of water toward the 
screen during normal operation will be less than that incurred 
during the development of the well and thus there will be no 
transportation of fine sand toward and through the screen of the 
completed well.

METHODS OF LIFT

The size and type of pump used depend principally upon the 
pumping lift (distance from land surface to water level in the well 
being pumped), the quantity of water desired, the external head, 
and the diameter of the pit casing. In turn, the type and power 
of the engine used to operate the pump are determined by the 
capacity and speed of rotation of the pump and by the total lift. 
Rural supply wells in the shallow sands are usually equipped with 
pitcher pumps, and rural wells in the principal sands of the Chicot 
aquifer are equipped with small-capacity deep-well turbine or jet 
pumps. All public-supply, industrial, and rice-irrigation wells 
have deep-well turbine pumps of capacities dependent upon the 
needs of the user. With few exceptions, rural, public-supply, and 
industrial wells in Calcasieu Parish are powered by electricity. Of 
76 inventoried rice-irrigation wells, 26 were equipped with diesel 
or semidiesel engines, 6 with natural-gas engines, 4 with electric 
motors, and 4 with butane-gas engines. The type of power used to 
operate 36 irrigation wells was not recorded.

SUMMARY AND CONCLUSIONS

The rocks of Calcasieu Parish that contain fresh water range in 
age from Recent to Miocene. No water wells have been drilled to 
the fresh-water-bearing sands of Pliocene and Miocene ages; how­ 
ever, records of wells in adjoining parishes indicate that moderate 
supplies of soft water are available from these beds. Small sup­ 
plies, generally for domestic purposes, are available from shallow 
sands of Recent and Pleistocene ages. The principal aquifer 
(Chicot) in Calcasieu Parish consists of the "200-foot," "500-foot," 
and "700-foot" sands of Pleistocene age. In 1955 about 105 mgd 
of ground water was pumped in Calcasieu Parish. About 11 percent 
was from the "200-foot" sand, 66 percent from the "500-foot" sand, 
and 20 percent from the "700-foot" sand.

The principal users of this water are the many industries in the 
parish, rice irrigators, and the city of Lake Charles. Of the 105 mgd
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used in 1955, 62 percent was for industrial use, 26 percent for ir­ 
rigation, 8 percent for municipal supplies, and 4 percent for rural use.

The "200-foot" sand is generally thin in the western half of the 
parish; however, in the vicinity of Lake Charles and in the eastern 
half of the parish, it is quite thick and wells have an average yield 
of 2,800 gpm. Coefficients of transmissibility and storage are about 
260,000 gpd per foot and 0.00086, respectively, in the southeastern 
part of the parish. The decline of water levels in the "200-foot" 
sand has been relatively small throughout the parish as a whole, 
averaging about 2 feet per year since 1946. The quality and tem­ 
perature of the water make it a suitable source of supply for most 
purposes. This aquifer is a potential source of large additional 
amounts of water in the southeastern and central parts of the parish.

The "500-foot" sand is the most highly developed aquifer in the 
parish. This sand is a thick (as much as 310 feet), continuous unit 
throughout most of the parish, but it becomes thinner (25 feet) in 
the southeastern part of the parish. Yields from large-diameter 
wells screened in this sand range from about 1,300 to 4,000 gpm. 
Pumping tests made at various sites indicate the coefficient of 
permeability to range from 1,000 to 2,000 gpd per square foot. The 
water-level map (pi. 5) and the values of the coefficients of trans­ 
missibility and storage determined from pumping tests indicate that 
the water in the "500-foot" sand is moving southward at a greater 
rate than it moves northward into the indistrial district. Static 
water levels have declined at a rate of about 5 feet per year at 
well Cu-445 in the industrial district. Although the present decline 
of water levels in the areas of heavy pumping is relatively large, 
as compared to the other sands, it is not excessive and must be 
expected in order to provide a gradient sufficient to move the re­ 
quired amount of water into the areas of pumping. A wider spacing 
of wells, as new ones are drilled to replace old wells, would minimize 
interference between them.

Except in small areas, there is no increase in the chloride content 
of the water in the "500-foot" sand as a result of the present with­ 
drawals. The iron content of the water varies considerably, ranging 
from about 0.06 ppm to 11 ppm. However, areas of high iron con­ 
tent appear to be of only small extent. The temperature of water 
in the "500-foot" sand averages T4°F. On the basis of this study, it 
is concluded that the "500-foot" sand is capable of supplying addi­ 
tional amounts of water without any appreciable change in the 
quality of the water.

The "700-foot" sand is present throughout the parish and is 
capable of yielding large amounts of water. In some areas it con­ 
tains small interbedded layers of clay, but the sands are considered
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to be hydrologically connected. Within the industrial district this 
aquifer has an average thickness of 220 feet. Original yields of 
industrial wells screened in this sand average about 1,500 gpm. 
Because less water is pumped from this deeper sand, water levels 
have declined less and are generally higher than in the overlying 
"500-foot" sand. In the industrial district, at well Cu-446, the 
water level has declined from about 26 feet in April 1946 to 64 feet 
in April 1956, or about 3.8 feet per year. The water level in well 
Cu-3, a municipal-supply well, has declined at a rate of about 3.5 feet 
per year. The principal factor limiting development of this sand 
is the relatively high chloride content of the water in the central 
and southern parts of the parish. The temperature of the water 
ranges from 74° to T8°F.

Lowering of water levels and contamination by salt water are two 
of the principal problems in Calcasieu Parish. To prevent excessive 
lowering of ground-water levels, it is necessary that new wells be 
drilled as far from existing well fields as economically feasible. 
A wider spacing of wells will result in smaller declines of water 
levels in the well field and a concomitant saving of pumping costs. 
Salt-water contamination of the "700-foot" sand has caused the 
abandonment of several wells in some parts of the industrial dis­ 
trict. Adequate data are not available to determine the mode of 
contamination accurately; however, widespread contamination does 
not appear imminent. As the source of contamination in each well 
or well field is determined, it may be possible to establish corrective 
measures to prevent the spread of salt water to nearby wells.

Because ground-water conditions in Calcasieu Parish are not static 
but change with time and development of ground water in the area, 
a program to collect and analyze current information should be 
continued. The principal phases of the program should include 
collection of well records, a continuing inventory of water use and 
measurement of water-level fluctuations, periodic sampling of water 
in selected wells to determine the status of salt-water encroachment, 
and detailed studies of the effect of geologic structural features on 
the occurrence and contamination of ground water.

DESCRIPTION OF WELLS

The records of wells in table 6 are based on information obtained 
from many sources and are of different degrees of completeness and 
accuracy. The wells are located as accurately as possible, but many 
of the old wells in Calcasieu Parish are no longer visible and can 
be located only approximately. Wells for which records are in­ 
complete or for which the location cannot be approximated within 
a reasonable distance are not included.
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TABLE 6. Description of
Type of well: B, bored;

Use of water: A, abandoned; D, domestic; I, industrial; IT, 
Remarks: L, driller's log in table 8; O, chemical

Well

Cu- 1. 

3  

5   
6  

7-..

8 .... 
9   
10   
11. ... 
12....

13  
14. ...
15  
16....
17  

18   
19.... 
20  

21   
22....

23   
25  

27   

28  

29   
31  

32  
33   

34
35....
Ofl

37  
38  
40  

41. ...
42   
43  

44  

45   
46   
47  

48   
49   
50 ....
51   
53-.. 
62  

Owner

  ..do...   ...     
Greater Lake Charles 

Water Co.

Central La. Electric 
Co.

Calcasieu Parish 
School Board. 

Krause and Managan.

Krause and Managan.

Magnolia Petroleum 
Co. 

  .. do.... .............
  do      .
.   do...... ...........
 .do       .
Cities Service Re­ 

fining Corp. 
W. T. Burton-

Magnolia Petroleum 
Co.

Magnolia Petroleum 
Co.

Lake Charles Golf 
Club. 

Calcasieu Parish 
School Board. 

Frank and Bob's Club

Greater Lake Charles 
Water Co. 

H. Hart        
Greater Lake Charles 

Water Co.

. .do  .............

.... .do  .... .......
  -do   ... ... ...  
  ..do  ....      
  do...     .
Hardwood Lumber 

Co. 
   do... ... ..... .....

Halliburton Oil Well 
Cementing Co. 

Caleasieu Parish 
School Board.

J. Verret __    .....

..... do... .... .........
/Calcasieu Parish 
I School Board. 
G. Boling  . _ ...... 

(McNeese State Col- 
l lege. 
AdrcCslIs Dsirv

Charles Fay.. ..   

Owner 
No.

} H

\
'

i
'

1'

K

1°
A
F 
B 
C 
D

........

j:::::::

Location

Sec.

15 
15
31

8 
18

35

15 
35 
26 
35

4
4 
4 
9 

30 
24

20 
10
4

8

8
8 

22

26

4

8 
31

26 

31

31
31 
31 
31 
31 
21

21 
29 

4

28

18 
9 
9

18 
18 
19
20 
34 
22

T.S.

10 
10
9
8
7

8

9 
9 
9 
9

10
10 
10 
10 
10 
10

10 
10
10 

10

10
10 
10

9 

10

10 
9

9 

9

9
9 
9 
9 
9 
9

9 
9 

10

9

10 
10 
10

10 
10 
10
10 
9 

10

R.W.

12 
12

8
8 

10

13

9 
9 
9 
9
9
9 
9 
9 
9 

10

9 
10
9 

9

9
9
9

9 

8

9
8

9

8

8
8 
8 
8 
8 
8

8 
8
8

8

8 
8
8

8 
8 
8
8 
9 
9

Date 
com­ 

pleted

1939

1940

1940

1929

1895 
1938 
1940 
1942
1924 
1925

1938

1933 
1938

1935
1938 
1920

1942

1942 
1942

1942 

1925

1942

1942

1925 
1937

1940

1942 
1910

1939 
1890 
1936

1936

Type 

well

Dr 
Dr
Dr
Dr 
Dr

Dr

Dr 
Dr 
Dr 
Dr
Dr
Dr 
Dr 
Dr 
Dr 
Dr

Dr 
Dr
Dr 

Dr

Dr
Dr 
Dr

Dr 

Dr

Dr 
Dr

Dr 

Dr

Dr
Dr 
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr

Dr

Dr 
Dr 
Dr

Dr 
Dr 
Dr
Dr 
Dr 
Dr

Depth 
of well 
(feet)

585 
422
700
430
654

601

500 
178 
193
475
456
716 
796 
500± 
328 
500

330
488
290 

265

560
251 
500±

497

447

442 
696

198 

500

700
600 
700 
700 
700 
400

400 
504 
500

430

224
564 
575

500 
195 
600±
220 
200 
507

Casing

Pit

Length 
(feet)

536

85

52 
85

Diam- 
meter 

(inches)

8

18

4 
6

12 
16 
13

7

13

18 

4 

12

6 

6

4
8

7
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Dr, drilled; Du, dug.
irrigation; N, none; O, observation; P, public; S, stock; T, test
analysis for water collected in well in table 7

Casing

Well

Length 
(feet)

45

580

Diam­ 
eter 

(inches)

6 
6

6 
12

4 

8

4
6
8 
4 
4 
4

4 
4
6

4

7
6 
4

4

%4
10

2H 

6

8
6
8 
8 
8 
4

3 
6 
3

4

6 
4

3

4
4
3 2

Screened 
interval 

(feet)

536-585

580-654

414-456
675-716 
668-765

520-560

490-497

525-564

Aquifer

"500-ft"   
"500-ft"   
"700-ft"

"500-ft"   
"700-ft"   

"700-ft".   

"500-ft"... ...
"200-ft"   
"200-ft"  .
"500-ft"   
"500-ft"   
"7nfi-ft"
"700-ft"  
"500-ft"   
"500-ft"  .
"500-ft"   

"500-ft"  
"500-ft"

"200-ft"  ...
"500-ft"

"200-ft".   
"500-ft"   

"500-ft"   

"500-ft"   

"500-ft"  
"700-ft".  .

"200-ft"   _.

"500-ft"  ...

"700-ft".. ....
"500-ft".   
"700-ft"  
"700-ft"   
*'7Afl-ft"

"500-ft"  

"500-ft"   
"500-ft"   
"500-ft".   

"500-ft"   

"200-ft".. .... 
"500-ft".    
"500-ft".   

"500-ft".    
"200-ft"    
"500-ft"   
"200-ft"    
"200-ft"   
"500-ft"  

Static water level below 
or above (-f-) land- 

surface datum

Feet

0.5
.7

f 12
X 87 

8 
82

1

7 
+13 

21 
f 49 
1 57 

11 
19 
8 

19 
17

28 
5 

f 55 
I 46 
f 26 
I 47 
{ 8 
I 81 

25 
9

21 

9

26 
12

66
f 11 
\ 68
f 12 
1 48

15

13
f 10 
\ 37 

10

12

f 27 
\ 53 

13 
f 14 
I 25 
f 22 
1 37 

24 
f 81 10

20

20

Date

   do... ........
1940      
September 1956-

.... .do... _ . _ .

   do... ........

1938       

July 1942    
February I960  . 
September 1956_ .

   .do... ........
   .do  .......
   . do    ....

   do  ...... .
   .do     ...
1940 -  _ ..
August 1946 __ . 
January 1943 _ .
March 1952 
April 1943    
September 1956..

November 1942

1942   ........ .
  do.... _ ....

January 1943 .... 
November 1955 
1942    __ .
June 1951-... ...

June 1942.- .....

April 1943    
January 1943 .... 
September 1947..

1940      

January 1943. ... 
March 1956  .. . 
April 1942   .. .
January 1943  . 
October 1946.... 
January 1943 _ . 
August 1949 __ . 
January 1943....
__ do _ _ ___
October 1948....

1940 __    _ .

Yield 
(gpm)

} 1,340

360

1
'

|

}.......
'

1,650

1

1'

)
*

\J-   

}~

}.......

Use 
of 

water

P 
A 
P
A 
P

P

A 
A 
A 
P
I
A 
A 
A 
A 
A

A 
A
N 

A

0
A 
A

P

A

D 
P

D 

P

A
P
A 
A 
A 
I

A 
A 
A

P

O 
I
A

A 
A 
A
I 
D 
D

Remarks

C. 

C.

L. Specific capacity 
5 gpm per ft

C. 

Flowed until 1936.

Flowed in 1933.

L. Flowed in 1935. 

Flowed until 1938.

O.

{L. Resereened in 
1935 in the "500- 
ft" sand only.

/Flowed when com- 
X pleted.

L.
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TABLE 6. Description of wells in

Well

Ou-65... .
71. ... 
73.... 
74....

75 ..

76....

77  

78 ....

7Q

Sft

81. __

QO

83 .

84....

85. ...
86.... 
87-..
88 ..
RQ
on

Q1

92....
93  

94. ...

95 ....

96 ....

97

OS

99   

100  

101  

102. ... 
103  
104  
105. _
1f\fi

108  
110  

111...
112  
114. ...
115 ....

Owner

G.ColllTis. -  ........

Firestone Tire & 
Bubber Co. 

  do..       

....do.       ..

Olin Mathieson 
Chemical Corp.

  -do.._... ... ... ....

 .do __ .... _ ... .

. do..       

_ .do. __ ........
  .do..        .

'Lake Charles Harbor 
and Terminal Dis- 

[ trict. 
  do..      
Continental Oil Co.. 
  . -do  _....  .
 ..- do...    ......
  .do __ .......
   do._    ....... ..

 ..do................
  ~do-        
Cities Service Ref. 

Corp.
   .do..    .... ... .

__ do

Petroleum Chemicals, 
Inc.

... .. do    ...... ....

.- do-.. .............

(Columbia-Southern 1 
\ Chemical Corp. j
   .do..   ______ ___.

.....do.. ..............

Union Oil and Gas Co, 
   do.   .... ..__ ...
. _ .do  _ ____ . _ .

S. A. Emerson Oil Corp 
Union Oil of California 
Central La. Electric 

Co.. Inc. 
  do--_     _ 

Krause and Managan.

Owner 
No.

1 

2

4 

3

5 
6

1 
2 
3
4 
5

6 
7 

J-2

J-2B 

J-2A 

1

2 

3

1 

2 

3

Location

Sec.

22
31

4 
18

18 

18

35 
34

34

35 

35

34 
35

2

2 
34 
34
27 
27 
27

27 
34 
19

19 

19 

18

18 

18

3

4 

3

29 
29 
29 
21 
21 
33 
18

18
25 
29
11

T.S.

9
9 
9 

10

10 

10

9 
9

9

9 

9

9 
9

10

10 
9 
9 
9 
9 
9

9 
9 

10

10 

10 

10

10 

10

10 

10 

10

9 
9 
9 
9 
9 

10 
7

7 
9 

11
9

E.W.

8
8 
8 
9

9 

9

9 
9

9

9 

9

9 
9

9

9 
9 
9 
9 
9 
9

9 
9 
9

9 

9 

9

9 

9

9 

9 

9

10 
10 
10 
11 
11 
12 
10

10 
9
8

10

Date 
com­ 

pleted

1942
1940 
1935 
1942

1943 

1943

1943 
1934

1934

1940 

1940

1942 
1943

1926

1937 
1940 
1940 
1940 
1940 
1940

1940 
1942 
1943

19.3 

1942 

1943

1943 

1942

1942 

1942 

1942

1927

1942

Type 
of 

well

Dr
Dr 
Dr 
Dr

Dr 

Dr

Dr 
Dr

Dr

Dr 

Dr

Dr 
Dr

Dr

Dr 
Dr 
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr

Dr 

Dr 

Dr

Dr 

Dr

Dr 

Dr 

Dr

Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr
Dr

Depth 
of well 
(feet)

400
463 
210
545

752 

527

512 
513

519

517 

525

517 
505

677

503 
529 
236 
275 
520 
255

526 
701 
521

520 

527 

736

519

767

667 

685 

670

575 
575 
575 
480 
650 
668 
172

300 
210 
700
348

Casing

Pit

Length 
(feet)

402

399 

399 

612

Diam-
meter 
'inches)

18 

18 

18

10 
16

20

24 

18

18
18

16

12 
18 
24 
24 
18 
24

18 
18 
18

18 

18 

18

18 

18

18 

18 

18

4 
18
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Casing

Well

Length 
(feet)

190

68

87 

91 

63

Diam­ 
eter 

(inches.)

4 

10 

10 

10

6 
10

12

16 

10

10 
10

6

8 
10 
12 
12 
10 
12

10 
12 
10

10 

10 

10

10 

10

12 

10 

10

10 
10 
10 
6 
4 
6

10 
4

Screened 
interval 

(feet)

451^63 
190-210 
415-545

658-752 

397^527

448-512 
433-513

399-519

437-517 

435-525

429-517 
442-505

443-503 
429-529 
156-236 
195-275 
420-520 
185-255

623-701 
408-521

413-520 

417-527 

641-736

410-519 

629-767

562-646 

589-685 

572-670

648-668

Aquifer

"500-ft"    
"500-ft"   _
"200-ft"   
"500-ft"  .

"700-ft"   

"500-ft".. _ .

"500-ft"

"500-ft"  

"500-ft".  

"500-ft". .....

"500-ft"- _ .
"500-ft"  .

"700-ft"  ..

"500-ft".  
"500-ft"   
"200-ft"  .
"200-ft"......
"500-ft"- ....
"200-ft"   

"500-ft"   
"700-ft". ..
"500-ft"   

"500-ft"   

"500-ft"   

"700-ft" ...

"500-ft".. ....

"700-ft"   

"700-ft"- ....

"700-ft"......

"700-ft"- ....

"500-ft"- ....
"500-ft"- ....
"500-ft".. ....
"700-ft"- ....
"700-ft"- ....
"200-ft".. ....

"500-ft"- ....
"200-ft"- .... 
"500-ft"- _ .
"500-ft"  

Static water level below 
or above (+) land- 

surface datum

Feet

/ 8 
i 13

20 
11

10

7

f 31 
\ 121 

99

46

{ 90 
/ 5 
\ 108

f 41 
I 69 

30

f 52 
I 62

8 
12
5 
5 
8

7 
21 
13

/ 12 
\ 48 
f 12 
I 42 
f 12 
\ 40
/ 12 
\ 115

f 12 
\ 33

( 12
\ 87

11 

12

7

6

51 
41 

/ 3
I 21

Date

1942     
April 1943   

July 1943..  
November 1943 

January 1943 .... 

June 1943. .....
August 1956 ..... 
October 1950. ...

October 1945-...

March 1940. _ . 
October 1950. ... 
March 1940_. ...
October I960-. ..

October 1945---. 
September 1954- 
July 1942 .....

October 1949. ...

September 1940.
Tnlv 1Q4n

August 1940 ..... 
September 1940.

July 1940- .......
July 1942..  ...
February 1943...

January 1943 .... 
March 1948- - ... 
November 1942-

October 1942. ... 
August 1945 .....
October 1942   
September 1956.

December 1942 

May 1942 __ ... 
December 1951 ..
April 1942   

..... ...-do  ... ..

November 1943-

Aprill956    .
September 1943. 
September 1956.

Yield 
(gpm)

,
>

1,500 

1,500 

1,500

} 1,500 
1,500

1,500

} 1,500 

} 1,500

} 1,500 
1,500

1,350
2,000 
2,000 
2,000 
2,000 
2,000

2,000 
2,200 
2,000

} 2,000 

| 2,000 

\ 2,000

} 2,000 

} 2,000

} 1,500 

1,500 

1,500

100 
100

2,000

Use 
of 

water

D
I 
D 
I

A 

I

O 
I

I

I 

I

A 
I

A

r 
r
A 
I 
I 
I

I
r 
i

i 
i
N 

I

N

I 

I 

A

A 
I 
I 
A 
A 
I 
A

A 
A 
Ir 
0

Remarks

C.

L. Specific capac­ 
ity 42 gpm per ft. 

L. Specific capac­ 
ity 15 gpm per ft. 

Specific capacity 
47 gpm per ft.

C. Specific capac­ 
ity 31 gpm per ft. 

Flowed when com­ 
pleted. 

/Specific capacity 
\ 75 gpm per ft. 
Specific capacity 

39 gpm per ft in 
1950.

0. Specific capac­ 
ity 31 gpm per ft.

0. 

C.

C. Specific ca­ 
pacity 50 gpm 
per ft. 

C. 
C.

/Specific capacity 32 
\ gpm per ft. 
/L. Specific capad- 
l ty 37 gpm per ft. 
C. Specific ca- 

  pacity 26 gpm 
per ft. 

L, C. Specific ca- 
  pacity 30 gpm 

per ft in 1945. 
L, C. Specific ca- 

  pacity 17 gpm 
per ft. 

C. Test hole 
drilled to 852 ft. 

Specific capacity 71 
gpm per ft.

L,C.

L. 
L.
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TABLE 6. Description of wells in

Well

Cu-117  
118...
110

120  
122...

124... 
125...
126... 
127...
128...
130... 
133...

134
135...
toe

137...
138 

144...
145... 
146... 
147  
148
160...
151 ...
153 _
156...
157  
158...
159 ... 
160 ... 
161...

162 ... 

163 ...
164...

165 ... 
166
167... 

168...
leg...
171 ...
172... 
173...

177 
17g... 
181...
182...

186 

203... 
204...

205...
206... 

208... 
209...

Owner

fOlin Mathieson \ 
\ Chemical Corp. J 
Calcasieu Marine 

Bank. 
E.J. Stein. __ . _ ...

Swift Packing Co  

S. Alford.   .........
H. Huber.- ___ ..... 
Shell Oil Co.... __ ..

  do.................
.....do.................
.....do..-.  .........
 -do........ .........
Magnolia Petroleum 

Co.

B. Pugh. ____ . __

E . Daughenbaugh . _ 
  do....   ........
..... do.................
O. Prime ..............

T? (T-rpffir

E. Fruge. .............

Calcasieu Marine 
Bank. 

Stanolind Oil and 
Gas Co. 

..... do.................
S. Vallet. ............. 

W. Helm ..............

L. Wittier.............

A. Gayle .. .........
do

  do.................

I. Smith. .............

Calcasieu National 
Bank.

Calcasieu Parish 
School Bd.

W. CaldwelL. _ . ....
J. Tucker...    .. ...

Owner 
No.

........

........

........

........

........

Location

Sec.

10
34 
34

36 
22

18 

34
1 
1 

25 
31 
13

13 
6 

23 
30 
12

32 
32 
17 
18 
18 
31

29

7 
35

g
30
25 
35
26

4

5 
13

29 
17 
35

26
1 
1 
2

26

27
21 
28
29

35 

29
g

22 
26 

6 
14

T.S.

g
g 
g

11 
11
11
10
10 
10

g 
g
9 

9
11

9 
9
g
g 
g

10 
10 
10 
10

10
11
10
11 
11 
11 
11
11 
11
11 
11
11 
11 
11
11
11 
11 
11
10

10
10 
10 
10

g
8 
8

8 
8 

8 
9

K.W.

10
10 
10
10
10

10 

10
8 
8 
8 
6 
7

7
g
7 
6 
7

6 
6 
6 
6 
6 
7

7
5
7 
7 
6 
7 
7
7 
7

7 
8

7 
7 
8

8
8 
8 
8
8

8
8 
8 
8

8

8 
8

8 
8 
8 

9

Date 
com­ 

pleted

ig29 
1936
igss

1937 
ig42 
1939

1932 

1933
1933
1933 
1933

1943

1920
1942 
1918
1943

1917

1938

1917

igi7
1943 

1943

1943

1943 
1926

1938 
1911

1918

1938
1931

1942 
1937

Type 
of 

well

Dr
Dr 
Dr
Dr 
Dr

Dr 
Dr
Dr 
Dr 
Dr
Dr 
Dr

Dr 
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr 
Dr 
Dr
Dr
Dr 
Dr 
Dr 
Dr 
Dr 
Dr
Dr 
Dr

Dr 
Dr

Dr 
Dr 
Dr

Dr
Dr 
Dr 
Dr
Dr

Dr
Dr 
Dr 
Dr

Dr

Dr 
Dr

Dr 
Dr 
Dr 
Dr

Depth 
of well 
(feet)

500±
510
497

700± 
723

700± 
700
510 
517 
418 
360 
291

261 
526 
243 
306 
297

312 
348 
350 
359 
366 
667

860
400± 
454 
232 
440 
424 
387
450 

700

700 
359

386 
388 
350

375
376 
375 
630
726

557
550 
805 
600

636

393
428

354 
340 
455 
200

Casing

Pit

Length 
(feet)

99

90

Diam- 
meter 

(inches)

24

10

24
24
12 
12
4

9 

9

7 
9

24 
24 
20 
24

18

24

24 
24 
24
24 
24

24
18

18 
24
18

24
18 
24
18
24

18
24 
24
18

24

18 
18 
20
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Casing

Well

Length 
(feet)

661

294

Diam­ 
eter

(inches}

12
10 
6
4 

10

12 
12
8 
8

6

7 
6 
6 
6 
6

10 
12 
12 
10 
10 
12
10

4 
10 
6 

12 
10 
12
12 
10

10 
10

10 
10 
10

12
10 
12 
10
12

10
12 
12 
10

10

4

8 
10 
10 
3

Screened 
interval 

(feet)

430-510 
437-517

251-291

228-261 
496-526 
222-243 
284-306

228-312 
268-348

274-366

760-860

257-359

288-386 
298-388 
250-350

543-630

498-636

293-354 
280-340 
375-455

Aquifer

"500-ft"- .... 
"500-ft"   
"500-ft".. ....
"500-ft"- ....
"500-ft"- _ .

"500-ft"   

"700-ft"......
"500-ft" ......
"500-ft" ......
"500-ft" ...
"200-ft"-   
"200-ft"  

"200-ft"    _
'500-ft".. ....
'200-ft"-..-..
'200-ft" 
'200-ft" ......

 200-ft" ___ .
'200-ft"......
'200-ft" ...
'200-ft"   
 onfl-ft"
"500-ft"  ...
"700-ft"

"200-ft" ......
"200-ft" ......
"200-ft". .....
"200-ft". __ .
"200-ft" ......
"200-ft" ___
nnt\t\ ft-tt

"500-ft". .....

"500-ft"  .
"200-ft" 

"200-ft" ......
"200-ft" ......

"200-ft" ......
"200-ft" ......
"200-ft"   .
"500-ft"   
"700-ft"

"500-ft"   
"500-ft"- ...
"700-ft"   
"500-ft".. ....

"700-ft"- ....

"200-ft"    
"500-ft"   

"500-ft"  ... 
"500-ft"   
"500-ft"    

"200-ft"  ...

Static water level below 
or above (+) land- 

surface datum

Feet

{ s
{ A

I 8 
X 66 

9

17 
32 
24

43 
9 

36 
20 

f 29 
1 55

23

41 
14

'( 10 
I 36

16 
f 14 
X 59 
f 21 
X 60 

27 
( 14 
L 51 
/ 16 
X 45 

16 
17 
20 

f 29 
X 71 
/ 28 

L 50 
28 
27

8

9

( 20 
I 30 

19 
f 21 

49 
46

Date

August 1943 ..... 
January 1955- ...

February 1936  
August 1943 ..... 
September 1956.

August 1943 ..... 
September 1956..

September 1943 
April 1952 __ ...
September 1943 .

April 1956... ....
September 1943.

September 1943. 
__ do ___ ....
April 1956.-. .

1943 .............

September 1956. 
September 1943.

April 1944 .......
September 1956.

September 1943. 
_ -do _     .
September 1956. 
September 1943. 
September 1950. 
September 1943. 
__ do. ..........
September 1956. 
September 1943. 
August 1955 ..... 
September 1943.

September 1943.

September 1956. 
September 1943. 
September 1956. 
September 1943.

1942     

1938     

October 1943.... 
December 1949.. 
October 1943.. ..
. .do   .... . -
September 1956. 
January 1947 __

Yield 
(gpm)

I 
'

325

'

1
'

100

2,500

1
J

2,850

1
>

}2,800

} 3,000 
2,700

I
'

\

I
>

1,500 
- 2,800

Use 
of 

water

A
P 
P
O
Ir

A 
D
I 
I 
D 
D 
I

I 
I 
I 
P 
I

Er 
Er 
Ir 
A 
Ir 
Er
Er 
P 
Ir 
A 
Er 
Ir 
Ir
O 
Er

Er 
Er

Er 
Ir 
Ir

Er
Ir 
Ir 
Ir
Ir

Er
Er 
Er 
Ir

A

D 
P

A 
Ir 
Er 
A

Remarks

O. 
O.
O. Flowed in. 

1942.

L.
O.

O. 
Specific capacity 

20 gpm per ft.
L.
L. 
L.

O.

0. 
L.

0.

L. 
C.

L. 

0.

C. 

L.

L.C. 
L, C.

L. Flowed until 
1938.

C.

L, C. 
O.
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TABLE 6. Description of wells in

Well

Cu-211... 
213--. 
214...
215...
216-..
217...
218...
219  .

225.  
226...

227... 
228..- 
230... 
233...
238... 
241...
242--. 
243...
245...
252... 
255-.
256  .
261.-. 
263--. 
264--.
270-.-
289... 
291   . 
295-..
345...

347... 
349...

360.. 
364  
373- 
389-.
409- 
411- . 
420.. 
423- 
424-. 
425- 
429-. 
430- .
431- 
438..
440- 

442..
443-.
444-
445  

446 

447.. 

448 

449-

Owner

Newport Industries. . .

   do         -
   do         
  .do          
.... do.         

E. Garrie  .. __   - 
R. Royer  .... _ .   
E. Wilson     
B. Wright  ... .   
Charles Millet Est  -
T. Stegall       

W. Pickett     

W. S. Green...     . 
M. Drost  .. ___   
   do  ... ...     
A. Ihle- __ . ___   -

C. Heard.  ____ --
H. Guth   ... ...  

J. Waite-..    

Bob Lee Lumber Co..

J. Micelle Packing Co 
Southern Pacific RR- 
U.S. Air Force ___
   do... .........   

E. Hebert.. ___   
U.S. Air Force. _   .

..... do     .....   -
   do  ... .... ...  
Cities Service Ref. 

Corp.
..... do  ... ..... .... -

Town of Maplewood. 

..... do  ... ... .... ...

Olin Mathieson 
Chemical Corp.

Owner 
No.

8 
9 

10 
11 
12 

1

------

-----

.......

    -

1
'

} 1

Location

Sec.

35
18 
18 
18 
18 
18 
18
32

20 

6

29 
14 

22 
1

29 
34

1 
26
34

5 
20

1

5 
3 
3 

23
24 
14 
25 
17
26

3
27 
27 
10 
10 
13 
35 
26 
35 
36 
12 
32 

2 
2 
2 

11
2

2
2 
2

18 

18

31 

32

34

T.S.

8 
7 
7 
7 
7 
7 
7
7

10 
11

9 
9 
9 

10
9 
9 

10 
9
8

11 
11
11
11 
11 
11 
10 
10 
10- 
10 
10

9
10 

9 
9 

11 
10 
9 
9 
9 
9 
9 

10 
9 

10 
10 
10 

9
10

10
10 
10
10 

10

9

9 

<

R.W.

10 
10 
10 
10 
10 
10 
10
10

12 

12

12 

12 
12 
12

11 
11 
11 
10
10
11 
11
12
10 
10 
10 

9 
9 
9 
9 
8

7
8 
8 
8 

10 
10 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 

10

8

8
8 
8
9 

9

9 

9

Date
com­ 

pleted

1942 
1932 
1934 
1937 
1937 
1939

1942 
1928

1941 

1934

1944

1940

1939 
1917 
1930

1909
1937 
1940

1943 
1936 
1940 
1943 
1942

1940

1941 
1941 
1918

1941
1941 
1942
1945 

1945

1943 

1943

1945

ype 
of 

well

Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr
Dr

Dr 
Dr

Dr 
Dr 
Dr 
Dr
Dr 
Dr 
Dr 
Dr
Dr
Dr 
Dr
Dr
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr
Dr
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
B
Dr

Dr
Dr 
Dr
Dr 

Dr

Dr 

Dr

Dr

Depth 
fwell
(feet)

335
658 
346 
365 
608 
610 
679

300

338 
500

426 
425 

700± 
535
500 
420 
355 
500±
300±
397 
515
516
600 
560 
525 
212 
455 
480 
308 
460

280
575 
468 
700 
575 
385 
171 
198 
426 
200 
210 
500± 
385 
682 
684 
640±

20 

500±

682
684 
553
540 

738

493

496

517

Casing

Pit

Length 
(feet)

100

100

100

200

201 
206

195 

200

262

Diam- 
meter 
nches)

12 
12 
12 
16 
18

18 
18

18

24 
24

18

4

24 
4

24

10 
10 
24

10
10 
12
18 

18

10 

10

18
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Casing

Well

Length 
(feet)

405

345

227

385

375

450

457

415

612 
423

235 

280 

123

Diam­ 
eter 

(inches)

7

8 
8 

10 
10

4 

7

4 
16 
12
6 

10
4 

12

2 
4
4
4 

12 
4 
2 
2 
2 
4 
2

12
2 
2 
4 

10 
4 
2 
2 
3 
2 
3 
6 

12 
6 
6 

12 
36
4

6
6
8

10 

10

6 

6 

6

Screened 
interval 

(feet)

574-658 
283-346 
305-365

530-610

308-338

405-425

435-535

320-420

385-397 
475-515

463-563 
515-525

445-455

450-460 
210-280

373-385

188-198 
416-426

615-682 
618-684 
540-640

662-682
664-684 
500-553

433-493 

433-493 

394-517

Aquifer

"500-ft"... _
"700-ft" __ -
"500-ft"   _
"500-ft"  
"700-ft"   
"700-ft"    
"700-ft"   
"500-ft"-   

"500-ft"   
"500-ft"   

"500-ft" ......

"700-ft"- _ .
"500-ft"  ..
"500-ft" ...
"500-ft"   
"500-ft" ...
"500-ft"   
"500-ft" ...

"500-ft". .....
"500-ft"  ...
"500-ft" -..
"500-ft"  .
"500-ft"   
"500-ft". __ _
"200-ft"   
"500-ft"  
"500-ft"  .
"200-ft"- ..
"500-ft"  .
"200-ft"   
"500-ft"- ..
"500-ft"-- ,-
"700-ft"  ...
"500-ft"   
"500-ft"   
"200-ft"  ...
'200-ft"---.
' 500-ft"- .....
 200-ft"  ...
'200-ft"   ._
' 500-ft"  ...
"500-ft"   _
"700-ft"  
"700-ft"   
"700-ft"   

"500-ft"   

"700-ft"-   
"700-ft"- _ .
"500-ft"  
"500-ft"   

"500-ft"   

"500-ft"   

"500-ft"   

"500-ft"- _ .

Static water level below 
or above (+) land- 

surface datum

Feet

5

40

f 27 
1 51
I 6 I 24

8 

{ 45

I 41 
10 
34 
52 
16 

/ 8 
I 21

1 l* 
I 21

42

/ 30 
X 36

40

22

11 
14 
8

f 15 
X 47 

9
9 

14 
/ 40 
X 103 
f 33 
I 82

26

f 31 
X 48 
/ 56 
X 60

Date

Octoberl943....

April 1944..  ..
September 1956. 
November 1942-

Octo her 1943 ....
  .. do .-   
October 1956. ...

November 1943.. 
August 1955 _ ..

September 1956. 
November 1943-
Augustl945.-_.. 
September 1956.

January 1950-...
March 1954

October 1941. ...

October 1946. _

April 1956.  -

July 1942-.-. .

October 1942- ... 
May 1942.... ...
1942. ....  

February 1944 _ 
September 1956-
December 1941.. 

..... do... ..... ...
November 1942-.
October 1945... . 
September 1956.. 
October 1945.... 
September 1956-

..... do  .......
July 1948... __
August 1945 __ - 
November 1947..

Yield 
(gpm)

1,350

1

}__

i
i

1
'

2,750

1
'

JL___

j
-*

500

2,500

1

515

1

680 

[ 600 

\ 1,840

Use 
of 

water

D
A 
N 
N 
I 
I 
N
I

I
A

D 
D 
Ir 
Ir 
I 
Ir 
D 
Ir 
O
D 
D
D
D 
Ir 
D 
D 
D 
D 
D 
D
A
D 
D 
D 
Ir 
D 
D 
P 
I 
D 
I 
I 
A 
P 
A 
A 
D
A

A
P 
P
0 

O

P 

P 

I

Remarks

C. 
L.

C. 

C.
C. Flowed until 

1932.

C.

L. 

L.

C.

Flowed until 1942. 
L. 
C. 
C.

C.

C.

fC. Specific capac- 
I ity 8 gpm per ft. 
L.

L.

L.
[C, L. Specific ca- 
\ pacity 14 gpm 
[ per ft. 
(C. Specific capaci- 
\ ity 24 gpm per ft.
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TABLE 6. Description of wells in

Well

Cu-450 _

451... 
452... 
453 
454 ...

456 ... 
457 ...

458 _

459 ...
461 

462... 
463...
464...
465... 

466... 

467...
468 ...

470 ... 
476... 
477 
478...
17Q
483 ...

485... 
486... 
488 ... 
490... 
492... 
493... 
494... 
495...

496...
497 ... 
498... 
601 

502...
504 ...

505...

506...
507 ... 
508 ... 
509...
510 ...
fill 
512 ... 
513  
514...

515 __ 
516... 
517...

Owner

Olin Mathieson 
Chemical Corp. 

Mr. Todd__ ...........
R. Boyer... .... ___ 
C. Patterson ..........
Cities Service Ref. 

Corp.

Greater Lake Charles 
Water Co. 

Olin Mathieson 
Chemical Corp.

..... do.......-...  ..
Petroleum Chemicals, 

Inc. 
Cit-Con Oil Corp.. 
 .-do.......  ....
.._..do........ __ .....
Olin Mathieson 

Chemical Corp. 
Columbia- Southern 

Chemical Corp. 
__ do .................

  do.......  .......
H. Landry..     ....

.....do  ..  .  
  do.       
U.S. Corps of Engi­ 

neers.

Vinton Petroleum Co. 
Krause and Managan.

J. Gayle __   ... .... 
Central La. Electric 

Co., Inc. 
  .do.....  _ ......
P. Helms -__..    
J. E. Daigle...   .   
Greater Lake Charles 

Water Co.

Magnolia Petroleum 
Co. 

Kansas City Bridge 
Co.

B. Lee.  .......   

.....do.... .............
J. Stegall..  .. ___ . 
T. Stegall       
Ed. Stine _______ 
Westlake Baptist 

Church.

Owner 
No.

........

J-20

L 

11

10 
4

1 
2 
3
9

  .....

~"M~"

........

.:::::::

Location

Sec.

35

3 
23 
34
19

22 
31

34

34
18

13 
13 
13 
34

20

20 
3 
3 

23 
21 
17 
35 
35 
21

6 
26 
33 
26 
31 
29 
22 
18

18 
17 
28 
30

34 
30

36

13 
11 
25 

3
9

34 
34 
19 
35

8 
32 
12

T.S.

9

11 
8 

10 
10

8 
9

9

9 
10

10 
10 
10 
9

9

9 
10 
10 
11 
11 
11 
11 
11 
11

10 
9 

10 
9 
9 

10 
10 

7

7 
11 
11 

9

9 
10

9

9 
9 
9 

10 
9
9 
9 

11 
9

11 
9
8

R.W.

0

7 
12 
10 
9

8 
8

9

9 
9

10 
10 
10
9

10

10 
8 
8 

10 
10 
10 
12 
12 
9

8 
9 

12 
9 
8 
7 
8 

10

10
7 
8 
8

10 
9

9

9 
9 
9 

10
10
11 
11 
10 
9

10 
11 
0

Date 
com­ 

pleted

1945

1944 
1946 
1947 
1945

1948 
1946

1948

1948 
1945

1948 
1948 
1948 
1947

1946

1946 
1940 
1944 
1948 
1942 
1943 
1943 
1942 
1948

1948 
1949

1930 
1949 
1949 
1948

1949

1948 
1949

1949 
1949

1948

1948 
1941 
1945 
1947
1947
1949 
1946 
1945 
1945

1948 
1941 
1943

Type 
of 

well

Dr

Dr 
Dr 
Dr 
Dr

Dr 
Dr

Dr

Dr 
Dr

Dr 
Dr 
Dr 
Dr

Dr

Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr

Dr 
Dr

Dr

B 
Dr 
Dr 
Dr
Dr
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr

Depth 
of well 
(feet)

523

380 
433 
345 
540

436 
696

509

511
522

724 
533 
532
520

469

472 
412 
495 
287 
650 
656 
603 
780 
661

518 
521 
600 
508 
505 
345 
577 
660

746 
412 
703 
690

573
500

508

35 
154 
371 
383
450
280 
393 
593
477

570 
401 
439

Casing

Pit

Length 
(feet)

101 
426

141
575

359

250 
426

620 
400 
406
252

102

420 
430

160
584

587

520

120

105

Diam- 
meter 

(inches)

18

20 
18

20 
16

18

18 
18

18 
18 
18 
18

6

10 
10

8

20 
12

12

16 

10

4 
10

4

18 
4

18
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Casing

WeU

Length 
(feet)

f 20 
I 159 

93

137

96

205 
92

71 
51 
49 

200

536

63 
101

384 
393

404

68

270 
383

467 

399

265

Diam­ 
eter 

(inches)

10

10
8 

10 
9 

10

12 
10

10

10 
10

10 
10 
10 
10

5 
2
2 
5 
5

5 
4

6 
6 
6

4

12 
6

6

10

6 
4

4

2 
2 
3
8
2 
2 
2 
2

10 
2 

10

Screened 
interval 

(feet)

393-523

348-433 
} 270-345 

430-540

351-436
575-696

428-509

430-511 
420-522

640-720 
409-533 
310-405 
437-520

485-495

638-660

468-518 
451-521

265-345 
497-577 
595-655

686-746

623-703

533-573

488-508

142-154 
361-371 
371-383
370-150
270-280 
383-393 
573-593
467-477

490-570 
380-M>1 
357-439

Aquifer

"500-ft"- ....

"200-ft"- _ .
"500-ft"  
"500-ft"   
"500-ft"  

"500-ft"   
"700-ft"   

"500-ft"   

"500-ft" 

"500-ft"  .

"700-ft"..  
"500-ft"   
"500-ft"   
"500-ft"   

"500-ft" . ..

"500-ft"   
"500-ft"   
"500-ft"   
"200-ft".   
"500-ft".   
"500-ft"   
"500-ft"   ._
"500-ft"   
"500-ft"   

"500-ft"   
"500-ft"(   
"700-ft"   
"500-ft"   
"500-ft"   
"200-ft".,  _ 
"500-ft".   
"700-ft"   

"700-ft"   
"200-ft"   
"500-ft"   
"700-ft"   

"500-ft"   
"500-ft".   

"500-ft"  

"500-ft" __ .
"200-ft". __ .
"500-ft"  _
"500-ft"   
"600-ft". _  
"200-ft"  
"500-ft"   
"500-ft"... ...
"500-ft"  ...

"600-ft" ___ - 
"500-ft"  
"500-ft"   

Static water level below 
or above (+) land- 

surface datum

Feet

59
/ 30 
I 42

f 28 
I 41 

40

f 30 
\ 54 

30

80

f 39 
I 82 

40

61 
52 
36

36

17

30

50

67 
63

83 
63
52 
55

37
44

11 
36

f 28 
\ 53

f 22
\ 50

f 35 
i 45

Date

January 1948..._
April 1956    

January 1948 ....
April 1956     
August 1945. .  

January 1948.  . 
September 1956.. 
August 1946.. ...

1948      

1947      
1950    _    
1945.        

1948         
1948        
August 1947.   

July 1949.  - -

July 1949   ...

August 1949 .....

January 1950 __ 
September 1956.

January I960.  . 
September 1956.

January 1950. . 
ADrill956.   

Yield 
fepm)

1,820

| 3,100 
2,000 

} 3,000 
1,500

1,500 

1,340

} 1,280 
1,500

1,280 
1,620

1,800

670

4,000
375

460

1,760 

800

| 2,500

}.   

[ 1,400

Use 
of 

water

I

Ir 
I 
Ir 
I

Ir 
P

I

I 
I

I 
I 
I 
I

I

I 
A 
D 
D 
I 
I 
I 
I 
P

I 
P 
I 
I 
A 
Ir 
Ir 
P

P 
Ir 
Ir 
P

P 
D

I

D 
D 
I 
D
Ir
D 
D 
D 
D

Ir 
I
Ir

Remarks

/Specific capacity 32 
\ gpm per ft.

L, 0. 
L, 0.

L, 0.

Specific capacity"25 
gpm per ft. -^ 

f Specific capacity^5 
I gpm per ft.

L,rC.

O. 

L, C.

0. 
C. 
O. 
C.

C. 
L, 0.

L, 0. 

L.

L, C. 
C. 
C.

506361 60   6
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TABLE 6. Description of wells in

Well

Cu-518... 
519...
520 _

521... 

522...
523... 
524... 
525...

526 _
527 

529  
530 
531...

532...
533 
534 
536 
537 ...

539  
541  
542... 
543  
544... 
545... 
546... 
547 
548...

549 ...
KKfl

551 ... 

552 ... 

553 ... 

554...
555... 
556...

557 ... 
558 ...

560 ...

561 
562 ... 
564...

565 ... 
666... 
567 
568 ... 
569...

570 ...

572 ... 
574...

575...

576...

Owner

Todd Bros ............
F. Helms- ..._     
D. Lavoi  . . .........
Galcasieu Parish 

School Bd. 
Charles Brown ........
Gulf Oil Co.... .......
Ed Tausslg  _ . .....
Calcasieu Parish Po­ 

lice Jury.

N. Stanfa .............
E. Wilson...     
M. Gray __ - ..   

...-.do.... __

.....do........... ......

  . do.....  ....    .

W. Corbello      
G. K. Rowlins-.- .....
Lake Charles Coun­ 

try Club. 
Mayo and McFadder.

Union Sulphur Co __
__ do _______ ...
Circle Drilling Co.. ...

E. Dauchenbaugh .....
C. Miller     
Alford Warehouse, 

Inc. 
Olin Mathieson 

Chemical Corp. 
Greater Lake Charles 

Water Co. 
A. Bentley ____ ...

Columbia-Southern 
Chemical Corp.

... ..do   .... .......
  . do...      ... ...
Cities Service Ref. 

Corp. 
Continental Oil Corp.

Church of the Naza- 
r.ene.

R. Young, Jr.. ........ 
H. White ..    

Gulf States Utilities 
Co. 

... ..do  ..............

Olin Mathieson 
Chemical Corp.

Owner 
No.

........

5

N

4

1 
2 
3 

J-120

8

........

1 

2 

13

Location

Sec.

3
17
8 
7

7 
18 
15 
15

33 
34
21 

5 
4
1

22
16 
6 
8 

22

4 
15 
27 
18 
28 

8 
24 
35

2

31
15 
29

34 

31

30 
15 
4

29 
29 
30 
19

34 
11 
4

15 
17 
11 
6 

23
33

12 

3

3 

34

T.S.

11 
11
11 
11

11 
11 
10 
10

10 
9 
9 

11 
11
11

11
11 
10 
8 

10

9 
9 
9 

10 
10 
10 
11 
11

8 

11

8 
9

9 

9

7 
10 
10

8 
8 
8 

10

9 
9 
9

9 
9 
9 
9
8
8

9 
10

10 

9

R.W.

7 
7
6
5

5 
5 
9 
9

12
8 

12 
12 
12
12

11
10 
12 
8 
9

8 
8 
8 
6 
6 
6 

12 
12
11

7
8
7

9

8

10 
12 
9

12 
12 
12 
9

9
8 
8

9 
9 
8 

12 
13
11

13

9

9 

9

Date 
com­ 

pleted

1947 
1948
1948 
1945

1943 
1942 
1946 
1941

1945 
1947 
1944 
1945 
1948

1948

1948
1945 
1947 
1949 
1948

1944 
1945 
1946 
1946 
1945 
1947 
1943 
1943
1949

1949 
1950

1950 

1950

1948 
1950 
1950

1947 
1946 
1946 
1951

1951 
1950

1948 
1948 
1933 
1951 
1951
1951

1950 
1947

1947 

1951

Type 
of 

well

Dr 
Dr
Dr 
Dr

Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr 
Dr
Dr

Dr
Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr
Dr

Dr
Dr 
Dr

Dr 

Dr

Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr

Dr 
Du 
Du

Du 
Du 
Dr 
Dr 
Dr
Dr

Dr 
Dr

Dr 

Dr

Depth 
of well 
(feet)

255 
367
414 
375

316 
371
213 
198

652 
468 
511 
276 
595
514

568
655 
550
477 
759

200 
480 
484 
212 
277 
244 
535 
599
250

750
447 
460

517 

674

242 
602 
697

480 
290 
290 
574

287 
22 
25

33
17 

700± 
450 
453
400

515 

707

715 

508

Casing

Pit

Length 
(feet)

129

120 
120

100 
140 
720

97

135

563

105 
502

421

416

Diam-
meter 

(inches)

3
20

18

3

4 
20

20 
20

20

18 
14

7

4

4

14

18 

20

2 
12 
16

20

20

26

12 

12 

18
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Casing

Well

Length 
(feet)

200 
364

361

188 

620

259 
403
313

633 
358 
122 
84

190 
460

265 
145 
514 
578

22

93

126 
73

81

89

Diam­ 
eter 

(inches)

4 
11
14 
4

2 
2

4

7

12 
4

to
11

12
5 

10 
8 
4

2 
4 
2

2 
3 
4 
4

4

10 
2

10 

12

¥

4 
2 
2 

12

4

10 
30 
10 
10 
10
12

12
8

8 

10

Screened 
interval 

(feet)

240-255 
287-367
334-414 
365-375

306-316 
361-371 
194-213 
188-198

620-652 
458-468

261-276 
515-595

422-514
/220-280\ 
\552-592J 
633-655 
490-550 
417-477 
727-759

190-200 
460-480 
474-484

265-275 
234-244 
513-534 
577-598

363-447 
450-460

429-517 

584-670

231-241 
517-597 
597-697

433-563

435-515 
626-707

428-508

Aquifer

"200-ft"   
"200-ft".. _ .
"200-ft".. _ .
"200-ft"   

"200-ft"  
"200-ft"  
"200-ft"   
"200-ft"   

"500-ft"   
"500-ft"   
"500-ft"    
"500-ft".. _ .
"500-ft"   
"500-ft"   

"500-ft".   
"500-ft"   
"500-ft"   
"500-ft"  ...
"700-ft"   

"200-ft"- __
"500-ft"   
"500-ft"   
"200-ft"   
"200-ft"   
"200-ft"   
"500-ft"   
"500-ft"  ...
"200-ft"... _

"500-ft"  _
"500-ft"   
"500-ft".. _ .

"500-ft"   

"700-ft"- _ .

"200-ft"   
"500-ft"   
"700-ft"   

"500-ft".   
"500-ft". __ .
"500-ft"    
"500-ft"-   

"200-ft".. _ .

Pleistocene .. 

   do   
   do.   
"700-ft"   

"500-ft"    

"500-ft".. __

"500-ft"    

"700-ft"..  ..

"700-ft"    

"500-ft"   

Static water level below 
or above (+) land- 

surface datum

Feet

36 
f 15 
I 39

15 

9

20 
35 
30 

f 12 
I 34 
f 16 
I 28

27 
53

f 28 
I 34 
f 21 
I 55 

33 
20

96 

60

20 
30 
30

14 
10

10 
12 
18 
31 
22 

( 38 
I 46 
( 30 
I 46 

40

38 

88

Date

January 1950 . 
September 1956.

September 1955. 
September 1956. 
January 1950.. .. 
September 1956. 
January 1950. ..-

"MTftr/»Ti 1 Q^ft

September 1956.

March 1950   
April 1956 __ - 
April 1946    . 
September 1956. 
May 1950. __ .
March 1950  

July 1950....  

September 1950.

July 1947   

.... .do       

   do      -
   .do...      
   do      
October 1951.... 
   do      
   do     - - 
September 1956. 
October 1951. ... 
September 1956. 
November 1946..

January 1947..  

October 1951 ....

Yield 
(gpm)

\ 2,000

1

(
'

2,800

1

2,500

1,500 

1,500

1,500

3,666

800 

800 

1,500

Use 
of 

water

I
Ir
A 
D

D 
D 
D 
D

I 
D 
A 
D 
Ir
Ir

Ir
I 
Ir 
Ir 
I

D 
D 
D 
D 
D 
D 
I 
I
I

Ir
Ir 
I

I 

I

D 
P 
I

I 
I 
P 
I

I 
D 
D

D 
D 
D
Ir
Ir
Ir

Ir 
I

I 

I

Remarks

L.

L 
C.

L, C. 
L, C. 
L, C.

L. 

L.

C. 
C.

L.

Specific capacity 30 
gpm per ft.

C. Water salty. 
C.

L. 
L, C.

L, C.
Specific capacity 12 

gpm per ft. 
Specific capacity 12 

gpm per ft. 
Specific capacity 54 

gpm per ft.
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TABLE 6. Description of wells in

Well

Cu-677... 
578...
579... 
580...

681...
682

583 

584... 
585. ..

586...
587...

588... 

f&ft

690- . 
591...

592- .

595__- 
596-._
597--
598-. 
600
601
603--
604-- 
606...
610- .

613. ..
614...
616- - 
617- -

619 . 

620...

621...
622...

624... 
625
627...

629... 
630..- 
631...

632...
633 ... 
635... 
637.  

639... 
640
641... 
642. -
643... 
644...

Owner

F. Vail          
Newport Industries ... 
Columbia-Southern 

Chemical Corp.

..... do  ..............

.....do  ..............

Jefferson Lake Sul­ 
phur Co.

 ..do.....  __ ....
Greater Lake Charles 

Water Co.

 ..do.  .............
(Petroleum Chemicals, 
1 Inc. 
- do-... .........

C. Long _    .   ...

F. Qoos . ...........

D. Miller- ___ . _ .

Jefferson Lake Sul­ 
phur Co.

Petroleum Chemicals, 
Inc. 

Cities Service Ref. 
Corp. 

  ..do          

Continental Oil Co... 

Davison Chemical Co.

Gulf States Utilities 
Co. 

Ohio Petroleum Co...

Magnolia Petroleum 
Co. 

Mr. Coffey ______
G. Natly   .. ___ .

J. Lamkin and K. 
Breaux.

J Waita

F. Heyd.   ... .....
Sweet Lake Land Co- 
Mr. Eeevcte      

Owner 
No.

13 
11

12 
13

3E

1 
1

2 

0

} 5 
6

........

3

4

7 

J-142 

J-143

9

1

::::::::

........

Location

Sec.

8
17 
18 
30

30 
30

3

2 
19

19 
31

25 

25

18 
18

4 
33 
34
25 

2 
23 
10 
2 

22 
15 
27 
36 
19

19 
3

27 
18

19 

19

31 
36

25 
11 

3

20 
34 

1

22
18 
6 

27

21 
26 
12
10

7 
4

T.S.

9
11

7 
9

9 
9

10

10
9

9 
9

10 

10

10 
10

9 
8 
8 
8 
9 
8 
8 
8 
8 
8 
8 
9 
9

9 
11 
10 
10

10 

10

11
9

10
8 

10

11
10 
9

8 
11 
10 
11

9 
9 

11
9
8 
8

E.W.

12
8 

10 
10

10 
10

9

8 
12

12
8

10 

10

9 

9

8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
9 

12

12 
10 
10 
9

9 

9

11 
9

10 
13
9

13
9 
7

9 
7 

11 
8

9
7 
8
7
8 
8

Date 
com­ 

pleted

1942
1947 
1947 
1946

1946 
1951

1951

1952 
1950

1950 
1952

1952 

1952

1953 
1953

1943 
1953 
1943

1900

1947

1950 
1942 
1952

1952 
1964

1954 

1953 

1953

1944
1951

1948 
1952 
1953

1945

1954 
1964 
1955 
1955

1950 
1954 
1951
1949
1954 
1946

Type 
of 

well

Dr 
Dr 
Dr 
Dr

Dr 
Dr

Dr

Dr 
Dr

Dr 
Dr

Dr 

Dr

Dr 
Dr

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

Du 
Dr 
Dr

Dr 
Dr 
Dr 
Dr

Dr 

Dr

Dr
£Dr

Dr 
Dr 
Dr

Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr
Dr
Dr 
Dr

Depth 
of well 
(feet)

600
697 
652 
469

469 
609

670

577 
483

495 
674

589 

585

551
545

18 
16 
14 
22
27 
20 
15 
42 
28 
21 
28 

285 
76

85 
548 
360 
530

613 

561

585 
219

500± 
460 
558

778 
625 
200

202 
300± 
460 
585

487 
200 
365
287 
424 
426

Casing

Pit

Length
(feet)

292 

401

33 

33

30 
418

401

426

Diam- 
meter

(inches)

18 
12

12 
18

18

13 

16

26

26 
20

13

13 
20

20 

22 

22

22 
12

12

20

22 
16

12

18
14
12 
18
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Casing

Well

Length 
(feet)

343

493 
104 
490 
108 
417 

91 
85

50

83

84

Diam­ 
eter 

(inches)

12
14 
10
8

8 
8

10

8 
8

8

20 
10 
20 
10 
20 
12 
12

5 
8 
6 
6 
8 
8 
6 
6 

24 
24 
36 
4 
8

8 
10 
3 

12

12 

12

10
7

12
8

5 
10 
4

12 
10 
10
8

8 
12 
10
8
8 

10

Screened 
interval 

(feet)

570-652 
389-469

389-469 
509-609

550-650

500-577 
411-480

/ 401-454 
\466-484

J 506-586 

1 506-586

J 433-551
427-547

50-72

63-85 
468-548

410-530 

490-610 

438-558

505-585 
185-217

310-460 
488-558

142-204

410-470 
140-200 
265-365

Aquifer

"500-ft" ......
"500-ft".. ....
"700-ft" __ .
"500-ft".. ....

"500-ft"  
"700-ft"-. ....

"700-ft".. __

"500-ft".. ....
"500-ft"   ~

}"500-ft".._...

"500-ft".. ....

"500-ft"- __ .

"500-ft"- ....
"500-ft". .....

  do   .
 .-do.- ....
Pleistocene -.

Pleistocene- . 
 -do.......
... -do    
  -do   
   do  ....
- do.. __ .
"200-ft"__ ....
Pleistocene. .

"500-ft".. __
"500-ft".. ....
"500-ft".. __

"500-ft".  

"500-ft"   

"500-ft"   
"200-ft".. .

"500-ft"  ..
"500-ft".. _ .
"500-ft" ......

"500-ft".   
"500-ft".    
"200-ft"   

"200-ft"    
"200-ft".. . 
"500-ft" ___ . 
"500-ft" ......

"500-ft".. .... 
"200-ft". _____ 
"200-ft" __..._
"200-ft" ......
"200-ft"..   
"200-ft" ......

Static water level below 
or above (+) land- 

surface datum

Feet

f 26 
\ 29 

20

31

31
44

85

42 
43

46 

46

84 
71

6 
4 
4 

12 
22 

6 
6 

14 
20 
18 
20 
61 
14

22 
59 
65
79

93 

96

30
67

56 
40

21 
56 
38

37 
36 
46 
41

76 
53 
37 

f 40 
1 22 

52 
53

Date

December 1951..
March 1955

October 1946 ....

November 1946  
December 1951 __

..... do  .... ...

January 1954. ___ 
September 1956-

1952 .............

1952     ......

January 1953 ....
February 1953 ...

April 1953 .   
  _ do  .__  
   do      
   do... _ _..._..
... -do  ..... -
  -do      
  -do      
. .do  .......
1953...  _ ._..
1953. __ . ... ....
August 1953 ._ ...

August 1952 .___ _

September 1952. _ 
September 1956- 
July 1954.   
May 1954 _______

October 1953,.-. 

August 1953    

September 1956- 
Septemberl951-

March 1955... ...
September 1956..

September 1956. 
April 1956 ....___
  do  ...____

September 1956-

September 1956. 
Aprtl 1956 ._._...

September 1956.

.. _ do _____ _
1949        
February 1955... 
__ do     ...

Yield 
(gpm)

}.......
3,800 
1,000 

600

. 600 
1,000

1,600

630 
1,000

1,100

2,000 

2,000

2,000 
2,030

250

250 
2,500

1,500 

2,050 

2,050

284

2,400

2,500

4,500

3,800

}2,000 
1,800

Use 
of

water

Ir
Ir 
I 
I

I 
I

I

P
A

I 
P

I 

I

I 
I

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
O 
I

I 
Ir
I 
I

I 

I

Ir 
I

D 
Ir 
I

I 
Ir
I

Ir 
Ir 
Ir 
Ir

Ii 
Ir 
fr
Ir
Ir 
Ir

Remarks

C.

Specific capacity 18 
gpm per ft.

Specific capacity 19 
gpm per ft. 

Specific capacity 24 
gpm per ft. 

O. 
C. Original yield 

1,000 gpm.

fC. Specific capac- 
X ity 41 gpm per ft.
C.

fC. Specific capac- 
X ity 63 gpm per ft. 
Specific capacity 54 

gpm per ft.

C.

C. 
C.

Specific capacity 55 
gpm per ft. 

Specific capacity 50 
gpm per ft. 

Specific capacity 33 
gpm per ft. 

3j. 
Specific capacity 24 

gpm per ft.

L, C.

O.

L, C.

C. 
L,C.

C. 
C. 
L.
C.
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TABLE 6. Description of wells in

Well

Cu-645... 
646 _ 
647... 
649...

651... 
652...
653...
654...

655... 
656... 
660...

661... 

663... 

664... 

665...

666 ...

667...
668... 

669-..

670...

671...

672...
675...
676.-.

Owner

Sweet Lake Land Co. 
J. Metzger..-. __ ... 
Sweet Lake Land Co. 
Olin Mathieson 

Chemical Corp. 
D. W. Abbott ........
-. do.--...  .......
Krause and Managan. 
Continental Oil Co ....

City of Sulphur  ....

Petroleum Chemicals, 
Inc. 

Greater Lake Charles 
Water Co. 

City of Westlake. .....

Gulf States Utilities 
Corp.

- do.... ............

  do....- _ .... _ .
Lake Charles Air 

Force Base. 
__ .do.   --. . _ ..

 ..do........... ......

   do....   ........

..... do..    .......
   -do.          .
Cities Service Ref. 

Corp.

Owner 
No.

...--.-.

14

10

S

4

2 
12

Location

Sec.

29 
18 
10 
34

29 
29 
11
27

34 
19 
18

6 

26 

13 

9

9

9 
14

14 

12 

11

10 
2 

19

T.S.

8 
10 
11

9

9 
9 
9 
9

9 
9 

10

10 

9 

10 

9

9

9 
10

10 

10 

10

10 
10 
10

R.W.

8 
6 
7 
9

6 
6 

10 
9

10 
6 
9

8 

9 

10 

9

9

9 
8

8 

8 

8

8 
8 
9

Date 
com­ 

pleted

1951 
1955 
1918 
1952

1953 
1953 
1955 
1955

1955 
1910 
1956

1956 

1956 

1956 

1956

1956

1956 
1956

1956 

1956 

1954

1954 
1946 
1957

Type 
of 

well

Dr 
Dr 
Dr 
Dr

Dr 
Dr 
Dr 
Dr

Dr 
Du 
Dr

Dr 

Dr 

Dr 

Dr

Dr

Dr 
Dr

Dr 

Dr 

Dr

Dr 
Dr 
Dr

Depth 
of well 
(feet)

445 
330 
400± 
522

400 
400 
568 
536

585 
15

548

732 

535 

501 

473

990

457 
200

196 

113 

418

86 
511 
553

Casing

Pit

Length 
(feet)

121 
121

415 

634 

457 

389 

379

80

162 

154 

81

73 
436 
420

Dlam-
meter 

(inches)

20

20

16 
16

16

20 

20 

12 

18 

16

10

8 

8 

3

3

22
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Casing

Well

Length 
(feet)

210 
210

93 

100

96 

106

/ 163 
I 755

445 
35

56 

21 

407

5

30

Diam­ 
eter 

(inches)

10 
10

10

9 
9

10

10 
36 
12

12

8 

10

8

8 \ 
6J

4 
6

6 

2 

4

2^

12

Screened 
Interval 

(feet)

402-522

317-397 
317-397

435-535 

485-585

425-545 

649-729 

485-535 

400-500 

390-470

930-990

435-445 
175-198

175-195 

101-111

407-417

76-86 
480-511 
430-550

Aquifer

"200-ft"......
"200-ft"..  
"200-ft" ......
"500-ft"..  .

"200-ft" ......
"200-ft". __ .

"<W1 ft"

"500-ft".. ....
Pleistocene .. 
"500-ft".. ....

"700-ft"......

"500-ft"......

"500-ft". .....

"500-ft"..-...

Evangeline.. 

"500-ft". .....
"200-ft". .....

"200-ft". -.

"500-ft"..  

"500-ft".  
"500-ft". _ -

Static water level below 
or above (+) land- 

surface datum

Feet

41
47 
28

84

58 
11 

105

58 

88 

93 

62

49

53

120

Date

September 1955.

   do...........
August 1956. _ . 

May 1956. ......

September 1956. 

   do...........

June 1956. .......

July 1956. .......

December 1956..

August 1957.....

Yield 
(gpm)

2,000

2,000 

1,800 

500 

2,000 

1,700

220

50 
450 

2,000

Use 
of

water

IT 
Ir 
Ir 
I

P 
P 
T 
I

P 
D 
I

P 

P 

I 

I

A

O
P

P

s 
P
s 
P 
I

Remarks

L.

L,C.

L. 
L. Specific capac­ 

ity 50 gpm per ft. 
Ij. 
C. 
Specific capacity 

44 gpm per ft. 
C. Specific capac­ 

ity 72 gpm per ft. 
Specific capacity 

17 gpm per ft. 
Specific capacity 

25 gpm per ft. 
Specific capacity 

36 gpm per ft. 
L. Salt-water sup­ 

ply; originally 
drilled to 2,204 
feet. Specific 
capacity 2 gpm 
per ft.

Ordnance area 
well 1. 

C. Ordnance area 
well 2. 

C. Transmitter 
station. 

Radar control 
building. 

Receiver station. 
C. 
Specific capacity 

70 gpm per ft.
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86 GEOLOGY AND GROUND WATER, CALCASIEU PARISH, LA. 

TABLE 8. DriUers' logs of representative toetts in Calcasieu Pariah

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cu-6. Central Louisiana Electric Co., DeQnincy
[Sec. 18, T. 7 8., R. 10 W.]

Soil_._.__. .........
Clay.. .____. __ ...

Gumbo__ _ __ _____

Gumbo_______ __ __
Sand, coarse, and 

gravel. _____

6
37
22

6
32
20
81

169

6
43
65
71

103
123
204

373

Shale, sandy, gumbo
Sand, fine, dirty. ...
Sand___.____ _____

Sand__ ____ _______
Gumbo __ ____ ___

28
168

15
38

6
26

5

401
569
584
622
628
654
659

Cn-22. Magnolia Petroleum Co., Lake Charles
[Sec. 8, T. 10 S., R. 9 W.]

Clay...............
Sand and gravel _. __

Shale, sticky _____

40
18
54

190
70

40
58
112
302
372

Sand and gravel-.. _
Shale. --__- __ __

70
50
85
75

442
492
577
652

Cn-33. Greater Lake Charles Water Works Co., Lake Charles
[Sec. 31, T. 9 S., R. 8 W.]

day...... _________
Sand, white. _ _.-_-_
Clay.. __._.. __.._..

Clay, sandy _ ______

18
51
48
17
97

18
69

117
134
231

Gumbo _ ____ __ _
Sand, fine, black _ -

Sand and gravel. ___

84
188

19
12

152

315
503
522
534
686

Cu-46. Missouri Pacific RR., Lake Charles
[Sec. 9, T. 10 S., R. 8 W.]

Soil  .._.____.._._
Clay.... _____ ....

Clay __________
Shale ___ _ __ __

4 
10 
34 

153 
45 
67

4 
14 
48 

201 
246 
313

Gumbo.. __________
45 
40 
46 
75 
45

358 
398 
444 
519 
564

Cn-74. Firestone Tire and Rubber Co., Lake Charles
[Sec. 18, T. 10 S., R. 9. W.]

Soil-___________.___

Clay... ____________
Shale ___ _.- .

Sand. _ _ ____
Sand and shale_____

12 
28 
12 

110 
22 
96 
20

12 
40 
52 

162 
184 
280 
300

Gumbo__. ___ _ __.

Shale ___ _ _ _
Gumbo _ ___ __ _
Sand__ ..... ____ _

86 
169 

60 
10 

105 
10

386 
555 
615 
625 
730 
740
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TABLE 8. Drillers' logs of representative wells in Calcasieu Parish Continued

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cu-75. Firestone Tire and Rubber Co., Lake Charles
[Sec. 18, T. 10 S., R. 9 W.]

Soil___ ________
Clay
Sand. red _____ __
Clay_______________
Sand___ _________ _
Shale _________ _
Sand___________ _ _
Shale-___-__________

2 
8 
5 

177 
82 

113 
179 

73

2 
10 
15 

192 
274 
387 
566 
639

Sand, fine __ _ ___.
Shale____-_._- ___ _
Sand ____ _ _ _____
Shale ___ _ __ _ _
Sand__ _______
Shale__ _ _____ _
Sand, fine ___ __ __

25 
2 

38 
7 

40 
11 
21 

114

664 
666 
704 
711 
751 
762 
783 
897

Cu-96. Petroleum Chemicals, Inc., Lake Charles
[Sec. 18, T. 10 S., R. 9 W.]

Soil________________
Sand. red____ __ ___
Clay.
Shale-___-_________-
Sand__ _____________
Shale____. __________

2 
28 
20 

152 
28 

164

2 
30 
50 

202 
230 
394

Sand___ ___ _ ____

Sand _ _ ___ __
Shale- ____ __
Sand_______________
Shale__-_. ______

167 
37 
15 

7 
116 

20

561 
598 
613 
620 
736 
756

Cn-98. Petroleum Chemicals, Inc., Lake Charles
[Sec. 18, T. 10 S., R. 9 W.]

Shale_______________
Sand ___ __ ___
Shale __ ._ __ _ _ .

200 
35 
55 
52

200 
235 
290 
342

Shale --. __ -. 

Shale __ -_- ___ _
Sand__ ____________

49 
166 

47 
163

391 
557 
604 
767

Cu-99. Columbia-Southern Chemical Corp., Lake Charles
[Sec. 3, T. 10 S., R. 9 W.]

Clay, yellow. _______
Sand, fine __ _ __ _
Gumbo__ _ ___ ____

Gumbo _____ ___ _

Sand _ ___ ___ ___
Gumbo _____ _ ___
Shale, sandy. __ _ _
Sand __ _ _ __

70 
6 

78 
7 
9 

100 
3 
6 

19 
82 
30

70 
76 

154 
161 
170 
270 
273 
279 
298 
380 
410

Sand, streaky, and 
gumbo. ___ _ __

Sand_. -_____-. _ _

Sand_______________

Sand __ __ _____

Sand

26 
98 
20 
10 

105 
3 

93 
6 

32 
64

436 
534 
554 
564 
669 
672 
765 
771 
803 
867

Cu-108. Union Oil of California, Lake Charles
[Sec. 33, T. 10 S., R. 12 WJ

SoU.   ____________
Gumbo, shells. __ ._
Gumbo_____ __ _ _
Sand ___ __ __
Gumbo____ __ _____

9 
15 
62 
34 

160

9 
24 
86 

120 
280

Sand_________._____
Shale  _._--.______
Sand. _ ___________

30 
86 
19 

195 
58

310 
396 
415 
610 
668
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TABLE 8. Drillers' logs of representative wells in Calcasieu Parish Continued

Material
Thickness 

(feet)
Depth 
(feet) Material

Thickness 
(feet)

Depth 
(feet)

Cu-112. I. V. Manrer, Westlake
[Sec. 25, T. 9 S., R. 9 W.]

Soil.... ._. _________
Clay____. __________

2 
128 

15

2
130 
145

Shale..  _-----__
Sand, medium to

12 

54

157 

211

Cu-114. F. P. Friesen, Lake Charles
[Sec. 29, T. 11 S., R. 8 W.]

Soil-_______________
Sand____________ __
Clay_______________
Sand______________

18 
30 

124 
11

18 
48 

172 
183

Sand, shale with 
shells ___ ____ _ _

Sand, fine ___ _ ___
353 

37 
129

536 
573 
702

Cn-126. Swift Packing Co., Lake Charles
[Sec. 1, T. 10 S., R. 8 W.]

Clay_______________
Sand, coarse, yellow. _ 
Clay____ _    ___ _

38 
9 

142 
14

38 
47 

189 
203

Gumbo __ ______ _
Sand. _ _______

212 
42 
53

415 
457 
510

Cu-135. Shell Oil Co., Lake Charles
[Sec. 6, T. 11 S., R. 9 W.]

Soil--._____________
Sand, fine __ _______
Clay____. __________
Shale..... __._._____

12 
5 

303 
31

12 
17 

320 
351

Sand, fine __ ______
Sand, medium _ ____

100 
30 
45

451 
481 
526

Cn-136. Shell Oil Co., Lake Charles
[Sec. 23, T. 9 S., R. 7 W.]

Clay.. _.........___
Sand, fine ___ ______
Clay._______. ______
Sand, fine, gray

62 
8 

22
58

62 
70 
92 

150

Sand, coarse, and

Sand, coarse, and
54 

39

204 

243

Cu-137. Shell Oil Co., Lake Charles
[Sec. 30, T. 9 S., R. 6 W.]

Clay.... _____ ___
Sand __ ____ ___

17 
12

17 
29

Clay_____. ____.___.
Sand... ____________

55 
222

84 
306

Cu-147. J. Metzger, Lake Charles
[Sec. 18, T. 10 S., R. 6 W.]

Clay.. _____________
Sand, red___ _______
Clay, yellow ____ _
Sand, fine, black __ _

15 
12
80 
40

15 
27 

107 
147

Sand, coarse, gray___ 
Sand, coarse, and 

gravel-.- _ ._ ___
Gumbo. blue__-_ __

40

169 
3

187

356 
359
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TABLE 8. Drillers' logs of representative wells in Calcasieu Parish Continued

Material
Thickness 

(feet)
Depth 
(feet) Material

Thickness 
(feet)

Depth 
(feet)

Cu-156. O. Prhno, Rt. 2, Iowa
[Sec. 35, T. 10 S., R. 7 W.]

Soil, top___ _______
SancL __ ___ ___ _
Clay, yellow. _____ _

10
8

183

10
18

201

Sand, fine_ _ ___ _ 90
165

291
456

Cu-159. E, Fruge, Lake Charles
[Sec. 25, T. 11 S., R. 7 W.]

Clay_______________
Shells. ______ ___
Gumbo_ _ _________
Sand, hard, and shale

10
6

99
35

10
16

115
150

Gumbo _ _____
Sand, hard, gray__ __

25
140
115

17£
31£
43C

Cu-165. Walter Helm, Lake Charles
[Sec. 29, T. 11 S., R. 7 W.]

Clay_______________
Sand, fine __ _______
Clay_______________
Clay, streaky. _ _

2
12
8

128
40

2
14
22

150
190

Gumbo__ ______ __
Shale, hard, sand_ _

10
193

7
6

200
393
400
406

Cu-172. E. Cobena, Lake Charles
[Sec. 2, T. 11 S., R. 8 W.]

Soil-______--.______
Clay_______________

Clay_______________
Sand, fine, white __ _

2
6
4

58
15

2
8

12
70
85

Clay and shale _
Sand, fine _____ _
Shale, gummy _______

Sand _ __ ___ _

305
41
99
14
95

390
431
530
544
639

Cu-173. C. Linkswiler, Lake Charles
[Sec. 26, T. 10 S., R. 8 W.]

Soil, top _ _____
Sand__ __ __ _____
Clay, blue ___ _ ___
Sand, fine, gray____
Clay, blue_ _ ___ _

Clay, blue. ______ _

10
24
24
21
64

126
20
94

10
34
58
79

143
269
289
383

Clay, blue _________
Sand, fine, gray. _ __

Sand, fine, gray__ __
Sand, gray ___ ____

Sand, coarse, gray__

55
91
10
62

115
6

47

438
529
539
601
716
722
769

Cu-186. V. M. Jones, Lake Charles
[Sec. 35, T. 9 S., R. 8 W.]

Gumbo __ ______ __
Sand, fine _ _ _ _
Gumbo __ __________

106
22

223

106
128
351

Sand.__________.___
Sand, white- _______
Sand and gravel

30
133
138

381
514
652
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TABLE 8. Drillers' logs of representative wells in Calcasieu Parish Continued

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cu-208. W. Caldwell, Lake Charles
[Sec. 6, T. 8 S., B. 8 WJ

Soil_--__-_--_-_-_._
Clay... ____________
Sand, fine__ _ __
Clay__-__-__.____
Sand, red __ _____
Clay. ______________

12
21
8

67
18

165

12
33
41
108
126
291

Sand-____.__ ______
Shale, sticky __ ___ _
Sand and gravel _ _

15
32
4
9

116

306
338
342
351
467

Cu-216. Newport Industries, Lake Charles
ISec. 18, T. 7 8., B. 10 W.]

Clay, red___ _ _____
Clay, yellow __ _____

Sand and gravel.

Sand

99 
46 
22 
73 

2 
46 

1 
71

99 
145 
167 
240 
242 
288 
289 
360

Shale, sandy _ _ _
Gumbo _ _ _______
Shale, sandy. _ _ ...
Sand, fine _ _______
Shale_________._____

Gumbo. ___ _-__ __

27 
44 
61 
62 
51 
21 

5 
22

387 
431 
492 
554 
605 
626 
631 
653

Cu-233. E. Wright, Lake Charles
[Sec. 1, T. 10 S., B. 12 W.]

Soil    _   _     _

Sand _ __ _ _ ____
Sand, yellow. ______
Shale, sandy. ______
Sand, fine, gray. _ _

2 
8 
5 

135 
40 
60

2 
10 
15 

150 
190 
250

Sand, coarse, and 
gravel__ ________

Gumbo _ ________ _

150 
10 
10

110 
5

400 
410 
420

530 
535

Cu-241. T. S. Stegall, Lake Charles
[Sec. 34, T. 9 S., B. 11 W.]

Soil   _   ____      .

Shale-______-__--_._

4 
11 
35 
10 
60 
40

4 
15 
50 
60 

120 
160

Shale __ _ _ ___ _

Sand, coarse, and

40 
70 

110

40

200 
270 
380

420

Cu-263. M. Drost, Lake Charles
[Sec. 3, T. 11 S., B. 10 W.]

Soil          
Sand, red _ _______

Shale _ _ __ __ _

Shale __ ___________

10
5

120
40
25
20
45

10
15

135
175
200
220
265

Sand, fine __ _ ____
Shale. ______ ____

Shale.... __ ... __

15
45
20

110

110

280
325
345
455

565
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TABLES & -Driller? logs of representative wetts in Calcasieu Parish Continued

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cn-443. U.S. Air Force, Lake Charles
[Sec. 2, T. 10 8., R. 8 W.]

Clay, sandy, red _ __
Sand, coarse
Gumbo _ _______ _
Sand and gravel. _ _
Gumbo __ ___ _
Clay
Shale ___ ____ ___
Gumbo___ _-_------_
Sand, fine. _ ____

48
12
33

7
40

2
103

59
20

48
60
93

100
140
142
245
304
324

Sand, coarse________
Sand, medium __ ___
Sand, medium,

coarse - ______ ___
Shale, sandy. _______
Sand, hard __ ______
Shale and sand______
Sand ______ _ __
Gumbo _ _______ _ _

40
59

67
23
31
23

118
16

364
423

490
513
544
567
685
701

Cu-445. Cities Service Refining Corp., Lake Charles
[Sec. 18, T. 10 S., K. 9 W.]

Soil
Sand, red__ __ _____
Gumbo and shale.
Sand _____ _ _____

12
28
129
90

12
40
169
259

Sand___-____   ---_
Shale _______________

130
153
23

389
542
565

Cu-446. Cities Service Refining Corp., Lake Charles
[Sec. 18, T. 10 S., R. 9 W.]

SoiL_______________
Sand, red_______-___
Gumbo and shale _ _
Sand _________
Gumbo and shale. ...

12
28

129
90

130

12
40

169
259
389

Sand______   ______
Gumbo and shale____
Sand        
Gumbo _ .   --___.

153
58

138
4

542
600
738
742

Cu-447. Town of Maplewood
[Sec. 31, T. 9 S., K. 9 W.]

Soil.. ______________
Clay, sandy _ ___ _
Sand, red ___ _____
Shale _______________
Clay__ ___ ________
Sand, fine ______

2
10
18
20
35
35

2
12
30
50
85

120

Shale. ______________
Sand, shaly_ ________
Shale __ _____ __
Sand, medium  
Shale. ... ............

98
18

144
113

10

218
236
380
493
503

Cu-449. Olin Mathieson Corp., Lake Charles
[Sec. 34, T. 9 S., R. 9 W.]

Soil..
Clay.
Shale __ __________
Sand _____ _ __ _

3
48
84

125

3
51

135
260

Shale
Sand, fine    _____
Sand, water. _ _____
Gumbo___     _____

107
13

137
23

367
380
517
540

CU-452. R. Royer, Lake Charles
[Sec 23, T. 88., R. 12 W.]

Soi-_.___-____  _.
Clay, sandy __ _____
Saad  _
Shale and gumbo. _._
Shate, sandy. _______ 
Gumbo
Sand, medium, white

2
38
47
68
45 

4
18

2
40
87

155
200 
204
222

Shale, gumbo _ _ _ _ _ _ _
Shale, gumbo- ______
Shale, sandy.. ______
Sand, fine, gray_____
Sand, medium, gray. 
Sand, coarse, and

gravel___. _--.___ _

26
39
18
30
89

11

248
287
305
335
424

435

5068.61 00  7
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TABLE & Drillers' logs of representative wetts in Oalcasieu Parish Continued

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cu-453. C. Patterson, Lake Charles
[Sec. 34, T. 10 S., R. 10 W.]

Soil -.........- 
Clay_______________
Sand _______________
Shale _________

3 
12 

5 
60

3
15 
20 
80

Shale, hard. ___ __ _

Sand _____ . ___ .

90 
90 
85

170 
260 
345

Cu-456. Paul Bellon, Gillis
[Sec. 22, T. 8 S., R. 8 W.]

Clay
Sand _______________
Shale _______________
Sand _______________
Shale _______________

85 
11 
59 

8 
37

85 
96 

155 
163 
200

Shale, sandy __ _ ___

Shale _______________
Sand, medium __ ___
Sand, coarse ________

66 
43 

4 
95 
28

266 
309 
313 
408 
436

Cu-462. Cit-Con Corp., Lake Charles
[Sec. 13, T. 10 S., R. 10 W.]

Clay, white. _____ _
Sand, fine __ _______
Gumbo _ _____ __ _

Sand, fine __ ______
Shale _______________
Sand __ __ _____ _

15
15

134
24
91
51
10

15
30

164
188
279
330
340

Gumbo _ __________
Sand, fine __ ______
Gumbo and shale____

Sand and shale _ ___
Sand __________
Shale and gumbo. ___

59
159

59
68
12
36
30

391
55}61'
68,69'
73:
76(

Cu-486. Town of Westlake
[Sec. 26, T. 9 S., R. 9 W.]

Soil___ ___ _ __ _._
Clay, sandy ___ _
Sand _______________
Clay...... _________
Shale ____ _______
Sand _______________
Shale _______________
Sand __________
Shale, sticky. __ _____
Sand __________
Shale _______________
Sand __________

4
8
4

22
12
5

15
3

65
65
25

5

4
12
16
38
50
55
70
73

138
203
228
233

Shale, sandy __ ______
Shale _________
Shale, sandy __ ______

Shale _______________
Sand ___ _ __ __ _
Sand, fine  _     _
Sand, medium. _ ____

Sand, gravel __._   _

18
67
40
22

1
4

64
22
22
22

6

25]
31*
35*
38(
381
381
44<
471
49?
511
521

Cu-498. J. E. Daigle, Lake Charles
[Sec. 28, T. 11 S., R. 8 W.]

Soil  _____________
Clay______________.

Sand, fine __ _ _____
Clay, soft _ ._ ____
Sand, fine __ _______
Gumbo__ _ ________
Shale, sticky ___ ____
Sand, coarse- _______

4
14
4

16
49
11
30

169
27

4
18
22
38
87
98

128
297
324

Shale, hard. __   ___
Shale, sticky.    __
Shale, sandy __    __
Shale____._ _________
Gumbo, hard. _ ____

Sand and gravel_____

Sand, fine __ _____

126
10
29
49
19
63

9
91
60

450
46^
48&
538
557
62ft
629
720*
780,



DESCRIPTION OF WELLS 
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Material
Thickness

(feet)
Depth
(feet) Material

Thickness 
(feet)

Depth
(feet)

Cn-510. L. Johnson, Sulphur
[Sec. 9, T. 9 S., R. 10 W.]

Soii____-______-__-
Shale. . __________
Sand, fine __ _ -___

3
87 
30

3 
90 

120

Shale _______ _ .
Sand, fine __ ______
Clay, sandy _ ______

180 
50 

100

300 
350 
450

Cu-513. Ed. Stine, Lake Charles 
[Sec. 19, T. 11 S., R. 10 W.]

Soil-_----_-_-___.__
Clay_---____--__-_
Sand
Shale
Sand ___      

3 
12 

7 
28

7

3 
15 
22 
50
57

Shale, hard_ ________
Shale, sandy_ _______
Sand, fine ___ _____
Sand and gravel-

143 
323 

37 
40

200 
523 
560 
600

Cu-SlS. M. Ellender, Lake Charles
[Sec. 8, T. 11 S., R. 10 W.]

Clay          
Shale, gummy __ ____
Shale and gumbo- ___ 
Sand and shale______
Shale_________._____

30 
35 
45 

119 
40

30 
65 

110 
229 
269

Shale, gummy __ __._
Shale, sandy _ _ _

Sand, medium _ ___

129 
35 
55
89

398 
433 
488 
577

Cu-518. Todd Bros., Lake Charles
[Sec. 3, T. 11 S., R. 7 W.]

Soil_. _________-..__
Clay
Sand, red________ __
Gumbo  ____ ______

3 
4 

13 
23

3
7 

20 
43

Clay. __ __________
Gumbo __ _____ ___
Sand, fine  ________
Clay, sand_-________

65 
62 
50 
35

108 
170 
220 
255

Cu-530. M. Gray, Lake Charles
[Sec. 4, T. 11 S., R. 12 W.]

Soil-__.____________
Clay__. -  ___.___
Sand
Clay

Sand________. ______

Shale _______ .-

4 
8 

11 
22 
30 

165 
93 
48

4 
12 
23 
45 
75 

240 
333 
381

Sand_ _ __-____--._
Shale ___ __ ___
Sand ________ _
Shale         
Sand, fine __ _ _-_
Shale __ _______..-
Sand __________
Boulder- ______ ____

50 
4 

21 
2 

136 
68 
83 

5

431 
435 
456 
458 
594 
662 
745
750

Co-534. W. Corbello, Lake Charles
[Sec. 6, T. 10 S., R. 12 W.]

Soil-   _--____   _

Shale  ____ ____ _
Sand ___ __.- ___
Shale, sticky ___ ___

Shale, hard.-   ____
Shale, soft   ________
Sand  __ . ____ _
Shale, hard__   _ _ _

3 
44 
20 
13 
40 
20 
30 
30 
19 
6

3 
47 
67 
80 

120 
140 
170 
200 
219 
225

Sand, fine .. ____
Shale, hard.-.. ____
Sand ___ _____
Shale _____ _ __ _
Sand __ ___________
Shale ___ .-_- __ _

Sand, coarse ________

19 
22 
34 
28 
35 
44 
36 

7 
57 
43

244 
266 
300 
328 
363 
407 
443 
450 
507 
550
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TABLE 8. Drillers' logs of representative wells in Calcasieu Parish Continued

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cu-536. G. E. Rowlins, Gillis
[Sec. 8, T. 8 8., R. 8 W.]

Clay, red___________

Shale__ __ ._ ______
Gumbo___ ______ ___
Shale______.________
Gumbo and shale____

40
40
20
39
61
50 
24

40
80
100
139
200
250 
274

Shale __________
Sand, fine __ ___ ___
Shale__.____________
Sand _ ______ _ ___
Shale____ ____ _ _ _
Sand, coarse, and

46
70
4
18
4

62

320
390
394
412
416

478

Cu-537. Country Club, Lake Charles
[Sec. 22, T. 10 S., R. 9 W,]

Clay_____. _________
Sand ____ ____ .
Shale_______________

20 
10 

395 
75

20 
30 

425 
500

Shale. ___ _________
Sand, fine __ _______
Shale. ___ _ ____

180 
30 
10 
40

680 
710 
720 
760

Cu-541. C. Reeves and Savol, Lake Charles
[Sec. 15, T. 9 S., R. 8 W.]

Soil   --__-___    _-
Clay _______________
Sand___ ______ ____

3 
52 

5

3
55 
60

Shale ________ ___
Sand, fine _ ________

290 
90 
45

350 
440
485

Co-544. C. Cornett, Bell City
[Sec. 28, T. 10 S., R. 6 W.I

Soil________________
Clay
Sand. __ __________
Shale ________ __

3
22 
10 

115

3
25 
35 

150

Sand, fine _ ________
Sand, coarse ______
Gravel. ___________

50 
50 
27

200 
250 
277

Cu-555. TownofVinton
[Sec. 15, T. 10 S., R. 12 W.]

Clay ________ _ _ _
Sand _ _____________
Clay_______________
Unknown _ ________
Sand _______________
Clay_______________
Sand __________ _

90
15
56
9

125
95
30
31

90
105
161
170
295
390
420
451

Sand_______________
Clay.__   _____ _____
Sand_ __ ___ __ _
Sand _______________
Clay   _   _     _

Clay-_.-___________

19
15
8
4
7

94
2
3

470
485
493
497
504
598
600
603

Cn-569. A. Cormier, Lake Charles
[Sec. 23, T. 8 S., R. 13 W.]

Clay, sandy_________
Sand, white_________
Shale_______________

15
40

277

15
55

332

120
38

452
490

Co-570. J. Johnson, Lake Charles
[Sec. 33, T. 8 S., R. 11 W.]

Clay_______________
Sand, medium _ _ __
Shale, gummy _ ____

110
46
72

110
156
228

66
106

294
400
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TABLE 8. Drillers' logs of representative wells in Oalcasieu Parish Continued

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cu-572. Stein and Kinney, Storks
[Sec. 12, T. 9 S., R. 13 WJ

Soil.. .._______.._..
Clay... ____________
Sand, fine __ ______
Sand, coarse. _______
Sand, gravel ________
Shale, sandy ________
Sand, fine ___________
Shale_______._______

4 
53 

8 
20 

8 
77 
33 
17

4 
57 
65 
85 
93 

170 
203 
220

Sand _ __-_-. _ ...
Shale  _ _ __ __-
Sand, fine__ ________
Sand, medium  ____

Sand___-_-.__---_-
Shale___- __ --_--_.

5 
112 
73 
16 
24 
43 
19 
3

225 
337 
410 
426 
450 
493 
512 
515

[Cu-621. Stein and Kuaney, Starks
[Sec. 31, T. 11 S., R. 11 W.]

Soil. __ _ _____ __
Gumbo _ __ ________
Gumbo _ ___ _ _____
Sand, coarse _____ _
Gumbo _ __ _ ______

5 
112 
54 
37 

112

5 
117 
171 
208 
320

Shale _________

Gumbo  ._    ____

87 
58 

120 
90

4

407 
465 
585 
675 
679

Cu-625. Stein and Kinney, Starks
[Sec. 11, T. 8 S., R. 13 W.]

Soil________________
Clay.______________
Sand.... _______
Shale _________

4 
67 
39 

220

4 
71 

110 
330

Sand, coarse, and
50 

80

380 

460

Cu-632. Mr. Coffey, Lake Charles
[Sec. 22, T. 8 S., R. 9 W.]

Soil, and clay__ __ _
Sand __________

75 
129

75 
204

Shale _ _ __ _ ______ 10 214

Cn-637. J. Lamkin and K. Breaux, Lake Charles
[Sec. 27, T. 11 S., R. 8 W.]

Soil _ _
Sand, red.... _ _ ___
Clay, red _ _________
Clay, blue___ _ _____
Clay. sandy__ _ ____

6 6 
9 15 

20 35 
25 60 
60 120

Sand____   _____ _
Shale. __. ______ _

Sand   ____________

80 
47 
57 
77 

124

280 
327 
384 
461 
585

Cu-641. Prairie Canal Co., Lake Charles
[Sec. 12, T. 11 S., R. 8 W.]

Clay _______________
Sand__ ______ _ ____
Shale __________
Sand, fine ____ ____
Shale _________

8
12

140
30
30

8
20

160
190
220

Sand, fine__     ___
Sand, coarse ________

40
50

61

260
310

371
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TABLE 8. Drillers' logs of representative weUs in Calcasieu Parish Continued

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet)

Depth 
(feet)

Cu-646. 1. Metzger, Iowa
[Sec. 18, T. 10 8., R. 6 W.]

Soil.. _-.___._.___.-
Clay... ___......_..
Sand __ ____ _ 

1
13
4

1
14
18

Shale ______ ... 97
120
95

115
235
330

Cu-651. D. W. Abbott, Welch
[Sec. 29, T. 9 8., R. 6 W.]

Soil.. .._-_..-_._...
Clay.... __...._....
Sand...... __.__._.
Clay _ ______ _ ...

3
22

5
100

3
25
30

130

Shale _________

Sand, coarse     -.
Sand and gravel   _.

110
60
20
80

24C
30C
32C
40C

Cu-653. Krause and Managan, Sulphnr
[Sec. 11, T. 9 8., R. 10 W.]

Soil..... .._._..._._
Clay, gray, buff _ _  
Clay, gray__      
Clay, brown _ __ __
Clay, brown, grayish, 

silty        -__-
Clay, brown, red, 

sandy ___ ___ ___
Clay, brown, red, lig-

Clay, brown, red, lig-

Clay, gray, red    _.
Clay, red, gray,

Sand, fine to medi­ 
um, white to gray­ 
ish, salt and pep­ 
per ___ . _ _____

Clay, brown, blue _ -

2 
8 

10 
10

10 

10

10 
20

20 
110

23

17 
14

2 
10 
20 
30

40 

50

60 
80

100 
210

233

250 
264

Clay, brown, blue, 
gray, white with 
shell fragments. 

Sand, fine, black, red,
crrppn

Sand, fine to coarse   
Clay-__._ _-_.__.__
Clay, red, blue, 

brown, lignitic   _ 
Wood, carbonized __ 
Sand, coarse, and

orrft VP!

Sand, coarse, and 
gravel with wood   

Sand, coarse, and

Sand, fine to medium- 
Sand, coarse, and 

gravel . . ________
Clay, blue  ___ ____

51

42 
33 
10

20 
3

63 

22

20 
20

5 
15

31£

357 
39C 
40C

42C
423

48C 

50.

528 
548

553 
56?

Ca-654. Continental Oil Co., Lake Cbarles
[Sec. 27, T. 9 S., R. 9 W.]

No log    _ -_ __
Clay    ___________
Sand and gravel _

50
105
130

50
155
285

Clay __________ 135
145

42C
56E

Cu-655, City «f Sulphur, Sulphur
[Sec. 34, T. 9 S., R. 10 W.]

Surface __ __ _______
Clay _____ _ ___
Sand and shale. _
Sandy shale ___ ____

2
246

12
18

2
248
260
278

Sand __________
Clay  -_- _ 
Sand _________
Sandy shale __ _____

112
2

188
92

39C
392
58C
672
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TABIJE 8. Drifters' logs of representative wetts in Calcasieu Parish Continned

Material Thickness 
(feet)

Depth 
(feet)

Material Thickness 
(feet1

Depth 
(feet)

Cu-666. Golf States Utilities Corp., Lake Charles
(Sec. 9, T. 9 S., R. 9 W.]

Soil----__--__---__-
Sand____ _ ________
Clay, yellow _ _ _ _
Sand, coarse __ _____
Gumbo ____ __ ___
Sand, good ___ _ __
Rock, lime __ ______
Sand, hard-  _______
Sand and shale. _____
Shale, sandy

14
8

173
25

100
270

10
90

130
70

14
22

195
220
320
590
600
690
820
890

Shale, sandy _   _
Sand, fine_ ________
Shale, sticky ________
Sand_.__-________-

Sand _ ___ ________
Shale, sandy ________

Gumbo   _ _______

100
280

11
219

55
38
27

270
130
184

990
1,270
1,281
1,500
1,555
1,593
1,620
1,890
2,020
2,204

TABLE 9. Wells used in fence diagram

Fence diagram

1_ ______
2_ ______
3______   _
4____ ______
5_____-_  
6_ ____ ___
7__________
8__._------
9____-__-_-
10_________
11__ ___ _
12__ __ ___
13_________
14__ ___ __
15_________
16__ ____
17____.____
18._---_-_-
19____---_-
20_______._
21_________
22___ ______
23___ ______
24______ ___
25_________
26____   ~
27______  

Well designation

Cu-625__. . _____________
Sun Oil Co _____________
Cu-216 __ ___________________

Shell Oil Co. _________________
Union Sulphur Co_ ____________
Continental Oil Co_ ___________
Humble Oil Co ________________
Placid Oil Co__ ____ __. _____
Cu-587__ _______ __ ______ ___
Cu-92__ _____________________
Cu-653. _____________________
Union Prod. Co _ _____________

Gulf Ref. Co.___-_-__. _______

Sexton Oil Co _____ __ __
Ohio Oil Co _________ __ _
Magnolia Petroleum Co___ ____
Union Sulphur Co._ _ ________
Stanolind Oil and Gas Co. _ _ . __

Cu-446 ______ _.__ ___ ___
Shell Oil Co____. _ ______ __
Cu-493 and Cu-151 __________
SohioOilCo ________ _____
Cu-655.. ____________________

Sec.

11
1

18
34

6
32
30
19
20
31
34
11
21
30
19
1Q
18
20

1
21
17
32
18
16
29
30
34

Location

Township

8S.
8S.
7S.
78.
8S.
78.
78.
6S.
9S.
98.
9S.
98.
8S.
9S.
9S.
9S.

108.
US.
12 S.
us.
us.
10 S.
10 S.
us.
10 S.
108.
98.

Range

13 W.
10 W.
10W.
10 W.

9 W.
7 W.
6 W.
9 W.
7 W.
8 W.
9 W.

10W.
10W.
10W.
11 W.
12 W.
12 W.
13 W.
12 W.
10W.

Q W

9 W.
9 W.
8W.
7W.
6W.

10W.
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Withdrawals, Water Levels, and Specific Conductance  
in the Chicot Aquifer System in Southwestern Louisiana, 
2000-03

By John K. Lovelace, Jared W. Fontenot, and C. Paul Frederick
Abstract

The Chicot aquifer system is the principal source of fresh 
ground-water supplies in southwestern Louisiana. Much of the 
area is rural and rice cultivation is the primary agricultural 
activity. About 540 million gallons per day were withdrawn 
from the aquifer system in southwestern Louisiana in 2000. 
Potentiometric-surface maps of the aquifer system were created 
for June 2002 and January 2003 to determine where water-level 
declines occur due to seasonal ground-water withdrawals. Dur-
ing June 2002, water levels in the aquifer system were more 
than 40 feet below the National Geodetic Vertical Datum of 
1929 (NGVD 29) in parts of Acadia, Calcasieu, Evangeline, and 
Jefferson Davis Parishes, in an area that generally coincides 
with rice-farming areas. During January 2003, water levels 
were more than 30 feet below NGVD 29 in these areas.

From June 2002 to January 2003, water levels generally 
recovered between 5 and 20 feet in the Chicot aquifer system in 
most of Acadia and Jefferson Davis Parishes, southeastern Cal-
casieu Parish, and southern Evangeline Parish, in an area that 
generally coincides with rice-farming areas. These water-level 
changes are representative of the areal extent and magnitude of 
typical seasonal water-level fluctuations that occur in the aqui-
fer system in response to seasonal ground-water withdrawals 
for rice irrigation.

The presence of saltwater has been documented in the Chi-
cot aquifer system beneath coastal parishes and in some areas 
where the aquifer system merges with the stratigraphically adja-
cent Atchafalaya aquifer. Data collected during the period 1943 
to 2003 from 1,355 wells screened in the massive, upper, and 
“200-foot” sands of the Chicot aquifer system and the Atchafa-
laya aquifer were used to delineate areas having similar specific 
conductance values and determine areas where wells are 
affected by saltwater. Near the outcrop area, specific conduc-
tance values in the Chicot aquifer system generally are less than 
150 µS/cm (microsiemens per centimeter at 25 degrees Cel-
sius). Specific conductance values increase south and east of the 
outcrop area. Specific conductance values generally range from 
151 to 500 µS/cm in rice-farming areas of northwestern Acadia 
Parish, southeastern Allen Parish, western Evangeline Parish, 

and northern and central Jefferson Davis Parish. Specific con-
ductance values generally range from 501 to 1,000 µS/cm in 
most of the remaining rice-farming areas. Specific conductance 
values often exceed 1,000 µS/cm in an area along the border 
between Calcasieu and Jefferson Davis Parishes near Iowa, 
Louisiana, parts of northeastern Cameron Parish, an area of 
northwestern and central St. Landry Parish; parts of Vermilion 
Parish, and several areas along the eastern boundary of the 
study area where the Chicot aquifer system merges with the 
Atchafalaya aquifer. The maximum specific conductance value, 
12,100 µS/cm, is from a well in Cameron Parish.

During 2000-03, specific conductance was measured in 
521 water samples from 166 wells screened in the Chicot aqui-
fer system or the Atchafalaya aquifer. Specific conductance val-
ues exceeded 1,000 µS/cm in water samples from wells in Cal-
casieu, Cameron, Jefferson Davis, St. Landry, St. Martin, St. 
Mary, and Vermilion Parishes. Specific conductance values 
exceeded 2,000 µS/cm in only two wells—an irrigation well 
located about 2 miles south of Iowa and a USGS observation 
well used to monitor saltwater encroachment in east-central 
Vermilion Parish. Specific conductance values increased 
steadily at one well, from 1,090 µS/cm in April 2000 to 
2,860 µS/cm in April 2003. Nearby wells did not show similar 
increases.

Specific conductance was measured hourly during pump-
ing at two irrigation wells between 2000 and 2003. Specific 
conductance values were greater than 1,000 µS/cm in both 
wells, indicating the presence of saltwater near the wells. Spe-
cific conductance values generally fluctuated about 150 µS/cm 
at both wells, but no long-term trends in the specific conduc-
tance were evident in either well.

Introduction

The Chicot aquifer system underlies an area of about 
9,000 mi2 in southwestern Louisiana (fig. 1) and is the principal 
source of fresh ground-water supplies in the region. Much of the 
area is rural, and rice cultivation is the primary agricultural 
activity. Withdrawals from the aquifer system, primarily for 
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Introduction 3
rice irrigation, have caused water levels to decline as much as 
100 ft beneath some rice-farming areas of southwestern Louisi-
ana since the early 1900’s, creating an elongated cone of 
depression in the water-level surface over much of the region 
(Zack, 1971, p. 7-9 and pl. 2). In 1999, about 610,000 acres of 
rice were planted in southwestern Louisiana (fig. 1) (Louisiana 
Cooperative Extension Service, 2000). The water withdrawal 
rate from the aquifer system for rice irrigation in 2000, which 
was estimated based on 1999 acreage, was about 540 Mgal/d 
(Sargent, 2002, p. 17 and 92). Figure 2 shows water withdrawal 
rates for rice irrigation in southwestern Louisiana from 1960 to 
2000.

From 1990 to 2000, water levels at several observation 
wells screened in the Chicot aquifer system and located in rice-
farming areas declined at an average rate of 1 to 2 ft/yr 
(Tomaszewski and others, 2002, p. 11). Water levels in some 
areas of the aquifer system also fluctuate seasonally, primarily 
in response to ground-water withdrawals for rice irrigation 
(Nyman and others, 1990, p. 17), and wells in these areas could 
be affected seasonally.

The presence of saltwater1 has been documented in the 
Chicot aquifer system beneath coastal parishes, in some areas 
where the aquifer system merges with the stratigraphically adja-
cent Atchafalaya aquifer, and in isolated bodies of saltwater 
near Lake Charles, Iowa, and south of Abbeville, Louisiana 
(Nyman, 1984). Seasonal pumping for rice irrigation has altered 
flow directions in the Chicot aquifer system and can induce lat-
eral or upward movement of saltwater (Nyman, 1984, p. 1). 
Some irrigation wells screened in the aquifer system may be 
affected by saltwater encroachment, especially during periods 
of increased pumping in response to drought conditions.

 Some farmers and residents of southwestern Louisiana are 
concerned that water levels in the Chicot aquifer system may 
decline below pump intakes in their wells, leaving them without 
water, or that their wells will be affected by saltwater encroach-
ment. Current (2000-03) information is needed to (1) determine 
the location, duration, and magnitude of seasonal water-level 
declines; (2) delineate areas where wells are affected by saltwa-
ter; and (3) determine whether specific conductance, an indica-
tor of saltwater, is increasing in water from wells in these areas. 
In response to this need, the U.S. Geological Survey (USGS), in 
cooperation with the Louisiana State University Agricultural 
Center, Louisiana Cooperative Extensive Service (LCES), and 
the Louisiana Rice Research Board, established a study in 2000 
to monitor water levels and specific conductance in wells 
screened in the Chicot aquifer system over a 3-year period. 
Results of this study were reported periodically; potentiometric-
surface maps and data for June 2000 and January 2001 were 
published in Lovelace and others (2001; 2002). This is the third 
and final report.

Purpose and Scope

This report describes water withdrawals, water levels, and 
specific conductance in the Chicot aquifer system in southwest-
ern Louisiana during 2000-03. Trends in water levels and spe-
cific conductance also are discussed. Maps illustrate the poten-
tiometric surface of the massive, upper, and “200-foot” sands of 
the aquifer system during June 2002 and January 2003. Water-
level data from 141 wells used to construct the potentiometric 
surfaces are presented in a table. A map, based on data collected 
during 1943-2003, shows areas having similar specific conduc-
tance values in the massive, upper, and “200-foot” sands of the 
aquifer system. Specific conductance data collected during 
2000-03 from 166 wells in southwestern Louisiana, are pre-
sented in a table. Graphs of water level and specific conduc-
tance data from selected wells also are presented. All data pre-
sented are on file at the USGS office in Baton Rouge, 
Louisiana, and stored in the USGS National Water Information 
System data base.

Data presented in this report establish baseline conditions 
that could enable current (2003) and future farmers, agricultural 
agents, and water-resources managers to determine the effects 
of ground-water withdrawals on water levels and water quality 
in the Chicot aquifer system. Results of this study may help 
improve understanding of conditions in similar coastal settings 
in other areas of the United States.

Description of Study Area

The study area includes all or parts of 15 parishes in south-
western Louisiana: Acadia, Allen, Beauregard, Calcasieu, 
Cameron, Evangeline, Lafayette, Iberia, Jefferson Davis, 
Rapides, St. Landry, St. Martin, St. Mary, Vermilion, and Ver-
non Parishes (fig. 1). The climate is generally warm, humid, and 
temperate. The average annual temperature is about 20oC and 
the average annual precipitation is 55 in. (National Oceanic and 
Atmospheric Administration, 1995, p. 7, 9).

Data Collection and Methods

Water levels were measured using steel or electrical tapes 
marked with 0.01-ft gradations. Wells in which water levels 
were measured were not being pumped at the time the measure-
ments were made. In addition, water levels were measured 
hourly at five wells located in rice-farming areas during 
2000-03 using pressure transducers and data recorders.

Water samples for analysis of specific conductance and 
chloride concentration were collected from wells at a spigot or 
other discharge outlet. Many of the water samples were col-

1For the purposes of this report, saltwater is defined as water containing greater than 250 mg/L of chloride. Concentrations of chloride greater than 250 mg/L 
exceed the Secondary Maximum Contaminant Level (SMCL) for drinking water (U.S. Environmental Protection Agency, 1992). SMCL’s are established for con-
taminants that can adversely affect the aesthetic quality of drinking water. At high concentrations or values, health implications as well as aesthetic degradation 
also may exist. SMCL’s are not federally enforceable, but are intended as guidelines for the states.
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Figure 2. Water withdrawal rates for rice irrigation in southwestern Louisiana, 1960-2000 (Snider and Forbes, 1961; Bieber and Forbes, 
1966; Dial, 1970; Cardwell and Walter, 1979; Walter, 1982; Lurry, 1987; Lovelace, 1991; Lovelace and Johnson, 1996; Sargent, 2002).
lected by well owners, farmers, or LCES agents; bottles and 
instructions on how to sample were supplied by the USGS. 
These samples were sent to the USGS office in Baton Rouge 
where they were analyzed for specific conductance using a 
hand-held or bench-top conductivity meter. To accurately iden-
tify and verify locations of wells sampled by well owners, farm-
ers, or LCES agents, all wells were visited and many were res-
ampled by USGS personnel. To increase the areal coverage of 
sampled wells, additional wells in the study area were sampled 
by USGS personnel. Samples collected by USGS personnel 
were analyzed for specific conductance using a hand-held meter 
in the field. Sample collection and measurements of specific 
conductance made in the field or at the USGS office in Baton 
Rouge were in accordance with methods described in U.S. Geo-
logical Survey (1997-present). Samples collected by USGS per-
sonnel for analysis of chloride concentrations were sent to a 
USGS laboratory in Ocala, Florida, where they were analyzed 
for dissolved chloride and specific conductance using labora-
tory methods described in Fishman and Friedman (1989).

Specific conductance and temperature were measured 
hourly during 2000-03 at two irrigation wells using a conduc-
tance meter and data recorder. The probe to the conductance 
meter was placed in a custom-made receptacle through which 
water flowed while the well pump was running. When the pump 
stopped, the receptacle drained. The periods during which the 
pump was not running were evident from temperature fluctua-
tions, and data collected during these periods were discarded. 
Temperature data are not presented in this report.

State well-registration records currently (2003) list about 
3,200 active irrigation wells that are screened in the Chicot 
aquifer system. Less than 100 of these wells are screened in the 
deeper sands, which include the lower sand and the “500-foot” 
and “700-foot” sands of the Lake Charles area (Z. “Bo”  
Bolourchi, Louisiana Department of Transportation and Devel-
opment, written commun., 2003). Therefore, for the purposes of 
this report, references to the Chicot aquifer system in following 
sections refer to the Chicot massive sand, upper sand, and 
“200-foot” sand of the Lake Charles area unless otherwise  
indicated.
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Previous Investigations

Since the early 1900’s, many studies have focused on the 
occurrence and use of ground water, declining water levels, and 
saltwater encroachment in the Chicot aquifer system in south-
western Louisiana. Harris (1904) presented information about 
the underground waters of southwestern Louisiana and included 
a section on their use for water supplies and rice irrigation. Stan-
ley and Maher (1944) reported on declining water levels in Aca-
dia and Jefferson Davis Parishes due to ground-water with-
drawals for rice irrigation. Jones (1950a) discussed water 
quality and the occurrence of saltwater in the Chicot aquifer 
system and presented a map showing the maximum depth of 
occurrence of fresh ground water throughout southwestern Lou-
isiana. Jones and others (1954) presented the first comprehen-
sive report on the geology and ground-water resources of south-
western Louisiana, presented maps of the Chicot aquifer system 
and the base of freshwater, and discussed the presence of salt-
water and possibilities of saltwater encroachment in basal sands 
and coastal areas of the aquifer system. Harder (1960) presented 
a detailed report on the geology and ground-water resources of 
Calcasieu Parish, including a discussion of the occurrence and 
mobility of saltwater in the “200-foot” sand.

Fader (1957) updated the base-of-freshwater map by Jones 
and others (1954) and suggested five possible reasons for the 
presence of saltwater in the Chicot aquifer system: (1) incom-
plete flushing of the aquifer by freshwater, (2) lateral movement 
through formations, (3) downward seepage from surface 
sources, (4) vertical movement through underlying or overlying 
materials, and (5) upward movement along faults or around salt 
domes. Whitman and Kilburn (1963) discussed the occurrence 
and inland movement of saltwater in coastal areas of the upper 
sand due to increased ground-water withdrawals. Harder and 
others (1967) presented maps of the freshwater-saltwater inter-
face in the upper sand and discussed the rate of encroachment.

Zack (1971) summarized the results of 10 years of moni-
toring chloride concentrations in water from 30 wells of a net-
work established to monitor saltwater intrusion in the Chicot 
aquifer system. Nyman (1984) summarized chloride and spe-
cific conductance data collected by the USGS from wells in the 
Chicot aquifer system since 1937, focusing on data from the 
network. Nyman (1989) presented maps showing the range of 
various water-quality constituents and properties, including 
specific conductance, in the Chicot aquifer system. Lovelace 
(1999) updated the study by Nyman (1984) with chloride data 
collected during 1995-96. Potentiometric-surface maps of water 
levels in the Chicot aquifer system were published in many of 
these reports. Most recently, Tomaszewski and others (2002) 
determined trends in ground-water levels in monitor wells 
screened in the Chicot aquifer system for the approximate 
period 1990-2000.
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Hydrogeology

The Chicot aquifer system underlies most of southwestern 
Louisiana and parts of eastern Texas. The system is composed 
of deposits of silt, sand, and gravel separated by units of clay 
and sandy clay. The system dips and thickens toward the south 
and southeast. The sand units grade southward from coarse sand 
and gravel to finer sediments and become increasingly subdi-
vided by clay units. Eastward, toward the Atchafalaya River 
area, the Chicot aquifer system is overlain by and hydraulically 
connected to the Atchafalaya aquifer (Nyman, 1984, p. 4).

The Chicot aquifer system has been divided into three sub-
regions in Louisiana based on the occurrence of major clay 
units. In the northern part of the study area, which includes the 
outcrop area, the aquifer system is undifferentiated, mainly con-
sisting of a single massive sand. The approximate southern 
boundary of the massive sand is shown in figure 1. South of the 
massive sand, from eastern parts of Calcasieu and Cameron Par-
ishes to the Atchafalaya River, the Chicot aquifer system 
includes an upper and lower sand unit (Whitman and Kilburn, 
1963, p. 10). In most of Calcasieu Parish and central and west-
ern Cameron Parish, the aquifer system is subdivided into the 
“200-,” “500-,” and “700-foot” sands, named after their depths 
of occurrence in the Lake Charles area (Jones, 1950b, p. 2). The 
“200-foot” sand is stratigraphically equivalent to, and continu-
ous with, the upper sand. Figure 3 shows a partial hydrogeo-
logic column of aquifers and aquifer systems in southwestern 
Louisiana.

Recharge to the Chicot aquifer system is from infiltration 
of rainfall, vertical leakage, and lateral flow. Recharge from 
rainfall occurs in areas where the system crops out in northern 
Allen, Beauregard, and Evangeline Parishes and in southern 
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Figure 3. Partial hydrogeologic column of aquifers in southwestern Louisiana (modified from Lovelace and Lovelace, 1995, p. 10).
Rapides and Vernon Parishes (fig. 1). In these areas, precipita-
tion infiltrates sandy soil and moves slowly downdip toward 
points of discharge. Recharge from vertical leakage occurs 
through overlying and underlying confining units. Recharge by 
lateral movement of water occurs from the Atchafalaya aquifer 
(Nyman and others, 1990, p. 14). A computer simulation of the 
aquifer system indicated that, under 1981 conditions, more than 
90 percent of the water entering the Chicot aquifer system was 
discharged as pumpage, and 65 percent of the water pumped 
from the rice-farming area was supplied by recharge from the 
surface (Nyman and others, 1990, p. 33).

Withdrawals and Water Levels

During most of 1999 and 2000, southwestern Louisiana 
experienced below-average precipitation compared to the 
30-year period 1971-2000 (fig. 4) and moderate to severe 
drought conditions (Louisiana Office of State Climatology, 
1999-2003). Consequently, ground-water withdrawals for rice 
irrigation increased substantially during this period (fig. 2) (Sar-
gent, 2002, p. 127). In addition, many coastal streams and 
canals normally used for irrigation supplies were inundated by 
saltwater from the Gulf of Mexico because of the lack of fresh-
water flushing that normally occurs after precipitation (Louisi-
ana State University Agricultural Center, 2000). A comparison 
of data in water-use reports for 1990, 1995, and 2000, indicates 
that surface-water withdrawal rates for rice irrigation decreased 
and ground-water withdrawal rates for rice irrigation increased 
in Cameron and Vermilion Parishes in 2000 (Lovelace, 1991; 
Lovelace and Johnson, 1996; Sargent, 2002), presumably to 
offset the loss of surface-water supplies. 

The total water requirement for rice cultivation during the 
growing season, which typically extends from February 

through June, is between 36 and 42 in. During an average year, 
about half of this water is supplied by precipitation and half is 
supplied by irrigation (Covay and others, 1992). Zack (1971) 
showed that the amount of ground water withdrawn in south-
western Louisiana in any particular year is inversely propor-
tional to the total precipitation during the rice-growing season. 
Seasonal water withdrawals for rice irrigation typically begin in 
February and end in June. Consequently, water levels in the 
Chicot aquifer system typically decline from February through 
June in the rice-farming areas and potentiometric-surface maps 
for June generally show the lowest annual water levels (Love-
lace and others, 2002). After June, water levels typically begin 
to recover (rise) and potentiometric-surface maps for January 
generally show the highest annual water levels (Lovelace and 
others, 2001).

To determine the magnitude and areal extent of water-
level declines caused by seasonal ground-water withdrawals for 
rice irrigation, water-level data from 141 wells screened in the 
massive, upper, and “200-foot” sands (table 1) were collected. 
These data were used to construct potentiometric-surface maps 
of the Chicot aquifer system for June 2002 and January 2003.

During June 2002, the highest water level measured in the 
Chicot aquifer system, more than 160 ft above NGVD 29, was 
measured in the outcrop area in northern Beauregard Parish 
(fig. 5). Water levels were more than 40 ft below NGVD 29 in 
parts of Acadia, Calcasieu, Evangeline, Jefferson Davis, and 
adjacent parishes, in an area that generally coincides with rice-
farming areas. The lowest water level, 80 ft below NGVD 29, 
was measured at well Ev-751 in southern Evangeline Parish. A 
comparison of the shapes and locations of the -50-ft, -60-ft, and

-70-ft contours on the potentiometric-surface maps for June 
2000 (Lovelace and others, 2001, fig. 3) and June 2002 (fig. 5) 
indicates that water levels in the Chicot aquifer system 
responded similarly to water withdrawals for rice irrigation 
during the 2000 and 2002 rice-growing seasons.
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Figure 4. Departure from normal monthly precipitation (1971-2000) in southwestern Louisiana, January 1999 through June 2003 (Louisiana 
Office of State Climatology, 1999-2003).
During January 2003, the highest water levels, more than 
160 ft above NGVD 29, were measured in the outcrop area of 
the Chicot aquifer system in northern Beauregard Parish (fig. 
6). Water levels were more than 30 ft below NGVD 29 in parts 
of Acadia, Calcasieu, Evangeline, Jefferson Davis, and adjacent 
parishes, in an area that generally coincides with rice-farming 
areas (fig. 6). The lowest water levels, more than 60 ft below 
NGVD 29, were measured in wells Ac-929 in northern Acadia 
Parish and Ev-79 in southern Evangeline Parish. The similari-
ties between the shapes and locations of the -40-ft and -50-ft 
contours on the potentiometric-surface maps for January 2001 
(Lovelace and others, 2002, fig. 1) and January 2003 (fig. 6) 
indicate that water levels in the Chicot aquifer system recovered 
to similar levels after the 2000 and 2002 rice-growing seasons.

From June 2002 to January 2003, water levels recovered 
throughout most of the Chicot aquifer system in the study area 
in response to reduced withdrawals after the rice-growing sea-
son (fig. 7). Throughout much of the aquifer system, water lev-
els recovered less than 5 ft. However, in most of Acadia and Jef-
ferson Davis Parishes, southern Evangeline Parish, and 
southeastern Calcasieu Parish, in an area that generally coin-
cides with rice-farming areas, water levels generally recovered 

between 5 and 20 ft. The magnitude of the water-level increase 
and the shape of the area over which water levels recovered 
more than 5 ft are generally consistent with the water-level 
recovery that occurred between June 2000 and January 2001 
(Lovelace and others, 2002, fig. 4). The water-level changes 
shown in figure 7 and the previous water-level-change map are 
typical of the magnitude and areal extent of seasonal water-
level fluctuations that occur in the Chicot aquifer system in 
response to seasonal ground-water withdrawals for rice irriga-
tion.

To determine the duration of seasonal water-level declines 
due to ground-water withdrawals for rice irrigation, water levels 
in the Chicot aquifer system were measured hourly at five wells 
in the rice-farming areas during 2000-03 (fig. 8). The water lev-
els at these wells typically declined between 10 and 25 ft, begin-
ning in February or March and continuing through May or June. 
After June, water levels began to recover and generally contin-
ued to rise until seasonal ground-water withdrawals began the 
following year. Slight water-level declines, which often 
occurred during October, probably were due to withdrawals for 
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Figure 5.  Potentiometric surface of the massive, upper, and “200-foot” sands of the Chicot aquifer system in southwestern Louisiana, June 2002.
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Figure 6.  Potentiometric surface of the massive, upper, and “200-foot” sands of the Chicot aquifer system in southwestern Louisiana, January 2003.

Map credit:  Modified from Official Map of Louisiana, Louisiana Department of Transportation and Development, 1986
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LAND USED FOR RICE FARMING
     (SOURCE:   LOUISIANA DEPARTMENT
     OF ENVIRONMENTAL QUALITY)

I-93

BOUNDARY OF FRESHWATER EXTENT OF
     THE CHICOT AQUIFER SYSTEM (modified 
     from Smoot, 1986)

Figure 7.  Water-level change in the  massive, upper, and “200-foot” sands of the Chicot aquifer system in southwestern Louisiana, June 2002 to January 2003.

Map credit:  Modified from Official Map of Louisiana, Louisiana Department of Transportation and Development, 1986
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Figure 8. Hourly water levels at selected wells screened in the Chicot aquifer system in southwestern Louisiana, 2000-03  
(see fig. 1 for well locations).
other purposes. The largest fluctuation of water levels, about 
25 ft, was noted at well JD-485A. Water levels at this well prob-
ably are influenced by nearby active irrigation wells. Water lev-
els fluctuated only about 10 ft annually at wells Ev-229 and 
Cn-92, which are located near the edge of the rice-farming area 
(fig. 1).

Specific Conductance

Specific conductance, as used in this report, is the primary 
indicator of saltwater (chloride concentration greater than 
250 mg/L). This chloride concentration correlates to a specific 
conductance value of about 1,300 µS/cm in water from the Chi-
cot aquifer system (fig. 9).

When used for irrigation, saltwater can inhibit rice growth 
and reduce grain yields (Grattan and others, 2002). Hill [n.d.] 
developed guidelines for using saltwater on rice in Louisiana 
and a table of commonly accepted tolerance of rice to selected 
saltwater concentrations (table 2). Hill indicates that water with 
a specific conductance value greater than about 2,000 µS/cm 
can adversely affect rice during early stages of development. 

Hill also indicates that continued use of irrigation water with a 
specific conductance value greater than about 1,000 µS/cm can 
cause a buildup of salt in the soil that could damage both crop 
and soil.

Concentrations of salt, as sodium chloride, commonly 
referred to as “total salts,” in parts per million and grains per 
gallon (table 2), are used by many farmers and agricultural 
agents in Louisiana. The concentration of total salts, in parts per 
million, is approximately equivalent to the concentration of 
total dissolved solids and is calculated by multiplying the spe-
cific conductance value, in microsiemens per centimeter, by 
0.64 (E.R. Funderburg, Louisiana State University Agricultural 
Center, written commun., 2000). The concentration of total 
salts, in grains per gallon, can be calculated by dividing the spe-
cific conductance value by 26.56 or by dividing the concentra-
tion of total salts, in parts per million, by 17.14. 

Data collected during the period 1943 to 2003 from 
1,355 wells screened in the massive, upper, and “200-foot” 
sands of the Chicot aquifer system and the Atchafalaya aquifer 
were used to delineate areas having similar specific conduc-
tance values and determine areas where wells are affected by 
saltwater (fig. 10). Areas having similar specific conductance 
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Figure 9. The relation between specific conductance values and chloride concentrations in the Chicot aquifer system in 
southwestern Louisiana.

Table 2. Commonly accepted tolerance of rice to selected saltwater concentrations (modified from Hill, [n.d]).

Specific conductance,
in microsiemens per 

centimeter at 25 degrees 
Celsius

Salt, as sodium 
chloride, in parts per 

million

Salt, as sodium 
chloride, in grains per 

gallon
Stage of growth

938 600 35 Tolerable at all stages, not harmful.

2,031 1,300 75 Rarely harmful and only to seedlings after the soil is 
dry enough to crack. Tolerable from tillering on to 
heading.

2,656 1,700 100 Harmful before tillering. Tolerable from jointing to 
heading.

5,312 3,400 200 Harmful before booting. Tolerable from booting to 
heading.

7,969 5,100 300 Harmful to all stages of growth. This concentration 
stops growth and can only be used at the heading stage 
when the soil is saturated with freshwater.



WESTERN BOUNDARY OF THE
     ATCHAFALAYA AQUIFER
     (modified from Nyman, 1989)
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Figure 10.  Specific conductance in the massive, upper, and “200-foot” sands of the Chicot aquifer system in southwestern Louisiana.

Map credit:  Modified from Official Map of Louisiana, Louisiana Department of Transportation and Development, 1986
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14 Withdrawals, Water Levels, and Specific Conductance in the Chicot Aquifer System
values were mapped based on the range of specific conductance 
values for water from the majority of wells sampled within an 
area. Specific conductance values at some wells are outside of 
the range shown for a particular area, but also are included in 
figure 10. For the purposes of this report, the maximum specific 
conductance value measured from a well was used when multi-
ple measurements had been made for that well. Field specific 
conductance values were used when available; laboratory spe-
cific conductance values were used when field values were 
unavailable.

In and near the outcrop area (fig. 1), specific conductance 
values generally are less than 150 µS/cm (fig. 10). Specific con-
ductance values increase south and east from the outcrop area. 
Specific conductance values generally range from 151 to 
500 µS/cm in rice-farming areas of northwestern Acadia Parish, 
southeastern Allen Parish, western Evangeline Parish, and 
northern and central Jefferson Davis Parish. Specific conduc-
tance values generally range from 501 to 1,000 µS/cm in most 
of the remaining rice-farming areas. Specific conductance val-
ues often exceed 1,000 µS/cm in an area along the border 
between Calcasieu and Jefferson Davis Parishes near Iowa; 
parts of northeastern Cameron Parish; an area of northwestern 
and central St. Landry Parish; parts of Vermilion Parish; and 
several areas along the eastern boundary of the study area where 
the Chicot aquifer system merges with the Atchafalaya aquifer. 
The maximum specific conductance value, 12,100 µS/cm, is 
from a well in Cameron Parish.

Fresh ground water is available throughout much of Loui-
siana, but is underlain by saltwater at some depth. The maxi-
mum depth of freshwater in an area is called the base of fresh-
water. In much of southwestern Louisiana, the base of 
freshwater within the Chicot aquifer system occurs at depths 
greater than 800 ft below NGVD 29 (Harder and others, 1967, 
pl. 6). In coastal parishes, the base of freshwater occurs within 
the Chicot aquifer system at depths less than 400 ft below 
NGVD 29 in several areas (Harder and others, 1967, pl. 6; 
Nyman, 1984, pl. 2). Specific conductance in wells sampled in 
these areas generally exceeds 1,000 µS/cm (fig. 10). In parts of 
northwestern, central, and eastern St. Landry Parish, where the 
base of freshwater occurs at depths less than 200 ft below 
NGVD 29 (Harder and others, 1967, pl. 6; Hosman and others, 
1970, pl. 1), specific conductance generally exceeds 
1,000 µS/cm.

Where the base of freshwater occurs within an aquifer, two 
distinct layers may be formed because saltwater is denser than 
freshwater. Because of the density difference, the contact 
between the freshwater and saltwater within an aquifer may 
form a mixing zone or interface. In areas of the Chicot aquifer 
system where a freshwater-saltwater interface is present 
(Nyman, 1984), high-capacity wells pumping from the fresh-
water part of the aquifer can draw saltwater from the lower part 
of the aquifer. As pumping continues, an increasing proportion 
of water drawn into the well could come from the lower, more 
saline part of the aquifer (Nyman, 1984, p. 11). According to 

Nyman (1984, p. 11), this saltwater coning, also termed “upcon-
ing,” is the most common cause of wells pumping saltwater in 
southwestern Louisiana. Some factors affecting the rate of 
upconing include: (1) the depth from the bottom of the well 
screen to the base of the aquifer, (2) the pumping rate, (3) the 
duration of pumping, (4) the vertical permeability of the aqui-
fer, (5) the thickness of the aquifer, and (6) the difference in 
density between the two waters (Nyman, 1984, p. 11). Decreas-
ing the rate or duration of pumping and screening high-capacity 
wells as far above the base of freshwater as possible could 
reduce the potential for upconing saltwater.

Specific conductance was measured in 521 water samples 
from 166 wells screened in the Chicot aquifer system or the 
Atchafalaya aquifer during 2000-03 to determine whether water 
from wells in areas where saltwater is present is becoming salt-
ier. Most of the sampled wells were used for irrigation. Figures 
11 and 12 show the locations of sampled wells; well construc-
tion and specific conductance data are included in table 3. 

Well records from the Louisiana Department of Transpor-
tation and Development indicate that almost 100 percent of the 
3,750 registered irrigation wells in the parishes where samples 
were collected are screened in the Chicot aquifer system or 
Atchafalaya aquifer (Z. “Bo” Bolourchi, Louisiana Department 
of Transportation and Development, written commun., 2003). 
Well-depth and screen-depth data were unavailable for 61 of the 
sampled wells. Although these wells are assumed to be screened 
in the Chicot aquifer system or the Atchafalaya aquifer because 
of their locations and use, the data are considered ancillary and 
specific conductance at these wells were not compared with 
specific conductance in wells of known depth.

Specific conductance values exceeded 1,000 µS/cm in 
water samples from wells in Calcasieu, Cameron, Jefferson 
Davis, St. Landry, St. Martin, St. Mary, and Vermilion Parishes. 
Specific conductance values exceeded 2,000 µS/cm in only two 
wells (table 3)—well Cu-UR003, which is an irrigation well 
located about 2 mi south of Iowa, and well Ve-637L, which is a 
USGS observation well used to monitor saltwater encroach-
ment in east-central Vermilion Parish.

Only a few wells used for irrigation were sampled fre-
quently enough throughout the period of the study to determine 
whether any trends in specific conductance were evident 
(table 3, fig. 13). For most of these wells, specific conductance 
values usually varied within a narrow range. However, specific 
conductance values increased steadily at well Cu-UR003 from 
1,090 µS/cm in April 2000 to 2,860 µS/cm in April 2003 
(table 3, fig. 13). Nearby wells, such as D-860 (table 3, fig. 13), 
did not show similar increases.

Specific conductance was measured hourly at two irriga-
tion wells, Cu-1386 (2001-03) and Cn-196 (2000-03) (fig. 14). 
Specific conductance values were greater than 1,000 µS/cm in 
both wells, indicating the presence of saltwater near the wells. 
The data indicate that several short pumping events took place 
at each well during the rice-growing seasons over the 3-year 
period of study. Specific conductance values generally fluctu- 
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Summary 19
ated about 150 µS/cm at both wells (fig. 14). Specific conduc-
tance values often increased 50 µS/cm or more in the wells dur-
ing the first few hours of a pumping event, then usually stabi-
lized to fluctuations within a range of 10 to 20 µS/cm. No long-
term trends in the specific conductance were evident in either 
well during the periods monitored.

Summary

The Chicot aquifer system is the principal source of fresh 
ground-water supplies in southwestern Louisiana. Much of the 
area is rural and rice cultivation is the primary agricultural 
activity. Withdrawals from the aquifer system, primarily for 
rice irrigation, have caused water levels to decline as much as 
100 feet beneath some rice-farming areas of southwestern Lou-
isiana since the early 1900’s, creating an elongated cone of 
depression in the potentiometric surface over much of the 
region. About 540 million gallons per day were withdrawn from 
the Chicot aquifer system in southwestern Louisiana in 2000.

From 1990 to 2000, water levels at several observation 
wells screened in the Chicot aquifer system and located in rice-
farming areas declined at an average rate of 1 to 2 feet per year. 
Some farmers and residents of southwestern Louisiana are con-
cerned that water levels in the aquifer system may decline 
below pump intakes in their wells, leaving them without water. 
Water levels in some areas of the aquifer system also fluctuate 
seasonally, primarily in response to ground-water withdrawals 
for rice irrigation, and wells in these areas could be affected sea-
sonally.

To determine the magnitude and areal extent of water-
level declines caused by seasonal ground-water withdrawals for 
rice irrigation, water-level data were collected from 141 wells 
screened in the massive, upper, and “200-foot” sands of the Chi-
cot aquifer system. These data were used to construct potentio-
metric-surface maps of the aquifer system for June 2002 and 
January 2003. During June 2002, water levels in the aquifer sys-
tem were more than 40 feet below the National Geodetic Verti-
cal Datum of 1929 (NGVD 29) in parts of Acadia, Calcasieu, 
Evangeline, and Jefferson Davis Parishes, in an area that gener-
ally coincides with rice-farming areas. The lowest water level, 
80 feet below NGVD 29, was measured in southern Evangeline 
Parish. During January 2003, water levels were more than 
30 feet below NGVD 29 in parts of Acadia, Calcasieu, Evange-
line, and Jefferson Davis Parishes, in an area that generally 
coincides with rice-farming areas. The lowest water levels, 
more than 60 feet below NGVD 29, were measured in small 
areas of northern Acadia and southern Evangeline Parishes.

From June 2002 to January 2003, water levels recovered 
throughout most of the Chicot aquifer system in the study area 
in response to reduced withdrawals after the rice-growing sea-
son. Throughout much of the aquifer system, water levels 
recovered less than 5 feet. However, in most of Acadia and Jef-
ferson Davis Parishes, southeastern Calcasieu Parish, and 

southern Evangeline Parish, in an area that generally coincides 
with rice-farming areas, water levels generally recovered 
between 5 and 20 feet. These water-level changes are typical of 
the magnitude and areal extent of seasonal water-level fluctua-
tions that occur in the Chicot aquifer system in response to sea-
sonal ground-water withdrawals for rice irrigation.

To determine the duration of seasonal water-level declines 
due to ground-water withdrawals for rice irrigation, water-lev-
els in the Chicot aquifer system were measured hourly at five 
wells in the rice-farming area during 2000-03. Water levels at 
these wells typically declined between 10 and 25 feet, begin-
ning in February or March and continuing through May or June. 
After June, water levels began to recover and generally contin-
ued to rise until seasonal ground-water withdrawals began the 
following year.

Saltwater in the Chicot aquifer system is a concern to farm-
ers in southwestern Louisiana. Continued use of irrigation water 
having a specific conductance value greater than about 
1,000 µS/cm (microsiemens per centimeter at 25 degrees Cel-
sius) can cause a buildup of salt in the soil that could damage 
both crop and soil. The presence of saltwater has been docu-
mented in the aquifer system beneath coastal parishes and in 
some areas where the aquifer system merges with the strati-
graphically adjacent Atchafalaya aquifer. Seasonal pumping for 
rice irrigation has altered flow directions in the Chicot aquifer 
system and can induce lateral or upward movement of saltwater. 
Some irrigation wells screened in the aquifer system may be 
affected by saltwater encroachment, especially during periods 
of increased pumping in response to drought conditions.

Data collected during the period 1943 to 2003 from 
1,355 wells screened in the massive, upper, and “200-foot” 
sands of the Chicot aquifer system and the Atchafalaya aquifer 
were used to delineate areas having similar specific conduc-
tance values and determine areas where wells are affected by 
saltwater. Areas having similar specific conductance values 
were mapped based on the range of specific conductance values 
for water from the majority of wells sampled within an area.

Near the outcrop area, specific conductance values typi-
cally are less than 150 µS/cm. Specific conductance values 
increase south and east from the outcrop area. Specific conduc-
tance values generally range from 151 to 500 µS/cm in rice-
farming areas of northwestern Acadia Parish, southeastern 
Allen Parish, western Evangeline Parish, and northern and cen-
tral Jefferson Davis Parish. Specific conductance values gener-
ally range from 501 to 1,000 µS/cm in most of the remaining 
rice-farming areas. Specific conductance values often exceed 
1,000 µS/cm in an area along the border between Calcasieu and 
Jefferson Davis Parishes near Iowa, Louisiana; parts of north-
eastern Cameron Parish; an area of northwestern and central St. 
Landry Parish; parts of Vermilion Parish; and several areas 
along the eastern boundary of the study area where the Chicot 
aquifer system merges with the Atchafalaya aquifer. The maxi-
mum specific conductance value, 12,100 µS/cm, is from a well 
in Cameron Parish.
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In areas of the Chicot aquifer system where a freshwater-
saltwater interface is present, high-capacity wells pumping 
from the freshwater portion of the aquifer can draw saltwater 
from the lower part of the aquifer. Screening high-capacity 
wells as far above the base of freshwater as possible could 
reduce the potential for upconing saltwater.

To document specific conductance in wells during 
2000-03 and determine whether water from wells in areas 
where saltwater is present is becoming saltier, specific conduc-
tance was measured in 521 water samples from 166 wells 
screened in the Chicot aquifer system or the Atchafalaya aquifer 
during 2000-03. Specific conductance values exceeded 
1,000 µS/cm in water samples from wells in Calcasieu, Cam-
eron, St. Landry, St. Martin, St. Mary, and Vermilion Parishes. 
Specific conductance values exceeded 2,000 µS/cm in only two 
wells—an irrigation well located about 2 miles south of Iowa 
and a USGS observation well used to monitor saltwater 
encroachment in east-central Vermilion Parish. Specific con-
ductance values increased steadily at one well, from 
1,090 µS/cm in April 2000 to 2,860 µS/cm in April 2003. 
Nearby wells did not show similar increases.

Specific conductance was measured hourly at two irriga-
tion wells during 2000-03. Specific conductance values were 
greater than 1,000 µS/cm in both wells, indicating the presence 
of saltwater near the wells. Specific conductance values gener-
ally fluctuated about 150 µS/cm at both wells, but no long-term 
trends in the specific conductance were evident in either well.
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Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 

ta]

Water-level 
changes,

June 2002 to 
January 2003

(feet)

 2003

 
el 
w 
e)

Altitude of 
water level 

(feet relative to 
NGVD 29)

-61.14 7.31

-38.50 24.50

-46.78 7.21

-51.52 8.26

-51.11 13.28

-44.25 --

-45.57 2.03

-27.17 --

-39.26 12.18

-56.98 7.69

-- --

-52.48 10.54

-59.69 4.94

-41.53 13.90

-51.90 13.05

-43.57 19.14

-41.21 12.36

-57.23 8.41

-34.32 3.49

-37.02 23.24
upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana. 

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no da

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to
water lev
(feet belo

land surfac

Acadia Parish

Ac-24 112CHCT 41 284 6-05 109.45 -68.45 1-15 102.14

Ac-189 112CHCTU 26 -- 6-13 88.84 -63.00 1-14 64.34

Ac-294 112CHCTU 25 260 6-05 78.99 -53.99 1-14 71.78

Ac-296 112CHCTU 31 250 6-05 90.78 -59.78 1-14 82.52

Ac-326 112CHCTU 25.80 202 6-23 90.92 -64.39 1-15 76.91

Ac-332 112CHCTU 20 294 -- -- -- 1-14 64.25

Ac-334 112CHCT 40 300 6-05 87.60 -47.60 1-15 85.57

Ac-351 113CHCTU 12 230 -- -- -- 1-14 39.17

Ac-363 112CHCTU 9 258 6-06 60.44 -51.44 1-14 48.26

Ac-376 112CHCTU 32 250 6-06 96.67 -64.67 1-15 88.98

Ac-382 112CHCTU 11 292 6-13 63.45 -52.45 -- --

Ac-428 112CHCT 42 203 6-06 105.02 -63.02 1-14 94.48

Ac-464 112CHCTU 40 250 6-05 104.63 -64.63 1-14 99.69

Ac-475 112CHCTU 14 286 6-06 69.43 -55.43 1-14 55.53

Ac-500 112CHCTU 22 248 6-13 86.95 -64.95 1-15 73.90

Ac-537 112CHCTU 25 211 6-04 87.71 -62.71 1-15 68.57

Ac-539 112CHCTU 31 251 6-05 84.57 -53.57 1-14 72.21

Ac-618 112CHCT 40 249 6-05 105.64 -65.64 1-15 97.23

Ac-628 112CHCTU 35 250 6-05 72.81 -37.81 1-15 69.32

Ac-669 112CHCTU 15 176 6-06 75.26 -60.26 1-14 52.02
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-50.28 --

-51.24 6.56

-53.06 6.71

-41.50 --

-62.76 --

13.98 2.16

-10.55 .18

13.16 3.23

24.05 1.52

70.74 --

25.70 2.00

96.55 1.77

27.47 --

-25.18 .20

59.30 -.02

67.08 3.22

126.86 2.71

107.36 3.66

Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 

Water-level 
changes,

June 2002 to 
January 2003

(feet)

3

Altitude of 
water level 

(feet relative to 
NGVD 29)
Acadia Parish—Continued

Ac-825 112CHCT 43 266 -- -- -- 1-15 93.28

Ac-828 112CHCTU 21 302 6-06 78.80 -57.80 1-15 72.24

Ac-836 112CHCT 37 275 6-13 96.77 -59.77 1-14 90.06

Ac-876 112CHCTU 21 298 -- -- -- 1-15 62.50

Ac-929 112CHCTU 40 286 -- -- -- 1-15 102.76

Allen Parish

Al-6 112CHCT 80 -- 6-06 68.18 11.82 1-09 66.02

Al-215 112CHCT 70 207 6-06 80.73 -10.73 1-09 80.55

Al-241 112CHCT 42.97 62 6-06 33.04 9.93 1-08 29.81

Al-283 112CHCT 62 93 6-06 39.47 22.53 1-09 37.95

Al-293 112CHCT 100 84 -- -- -- 1-08 29.26

Al-294 112CHCT 48 142 6-06 24.30 23.70 1-08 22.30

Al-304 112CHCT 114 104 6-06 19.22 94.78 1-08 17.45

Al-396 112CHCT 57 315 -- -- -- 1-08 29.53

Beauregard Parish

Be-367 112CHCT 45 455 6-04 70.38 -25.38 1-08 70.18

Be-430 112CHCT 120 123 6-06 60.68 59.32 1-08 60.70

Be-431 112CHCT 70 84 6-06 6.14 63.86 1-08 2.92

Be-433 112CHCT 132 82 6-04 7.85 124.15 1-08 5.14

Be-435 112CHCT 129 124 6-04 25.30 103.70 1-15 21.64

upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana.—Continued

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no data]

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January 200

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to 
water level 
(feet below 

land surface)
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121.63 .69

167.90 1.62

169.90 --

59.20 1.50

51.01 4.24

83.10 --

14.38 2.22

-50.17 1.33

-24.93 1.07

-36.08 7.62

-41.39 1.87

-40.50 1.51

-32.03 21.34

-38.62 2.86

-42.31 2.77

-29.27 .26

-36.05 5.24

-22.65 4.65

Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 
upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana.—Continued

ta]

Water-level 
changes,

June 2002 to 
January 2003

(feet)

 2003

 
el 
w 
e)

Altitude of 
water level 

(feet relative to 
NGVD 29)
Beauregard Parish—Continued

Be-439 112CHCT 169 189 6-04 48.06 120.94 1-08 47.37

Be-440 112CHCT 212 169 6-04 45.72 166.28 1-15 44.10

Be-443 112CHCT 206 164 -- -- -- 1-15 36.10

Be-446 112CHCT 83 157 6-04 25.30 57.70 1-07 23.80

Be-457 112CHCT 95 155 6-04 48.23 46.77 1-07 43.99

Be-461 112CHCT 140 228 -- -- -- 1-07 56.90

Be-469 112CHCT 84 380 6-04 71.84 12.16 1-08 69.62

Calcasieu Parish

Cu-168 11202LC 7.81 375 6-05 59.31 -51.50 1-07 57.98

Cu-395 11202LC 12 200 6-04 38.00 -26.00 1-06 36.93

Cu-642 11202LC 19 287 6-06 62.70 -43.70 1-08 55.08

Cu-771 11202LC 17.76 241 6-05 61.02 -43.26 1-06 59.15

Cu-843 11202LC 12 205 6-05 54.01 -42.01 1-07 52.50

Cu-854 11202LC 20 430 6-05 73.37 -53.37 1-07 52.03

Cu-962 11202LC 11 287 6-05 52.48 -41.48 1-06 49.62

Cu-967 11202LC 12 240 6-05 57.08 -45.08 1-06 54.31

Cu-968 11202LC 10 276 6-05 39.53 -29.53 1-07 39.27

Cu-971 112CHCTU 5 500 6-07 46.29 -41.29 1-09 41.05

Cu-975 11202LC 20 237 6-06 47.30 -27.30 1-08 42.65

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no da

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to
water lev
(feet belo

land surfac
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-44.74 5.39

-5.49 3.16

-44.72 .43

-1.44 2.95

-35.90 --

-35.77 22.92

-25.63 4.09

-28.74 .65

-26.97 2.67

-29.26 --

-26.03 5.39

-29.20 10.65

-18.57 -.57

-17.19 -.37

-41.98 10.19

-63.64 7.98

-30.05 10.02

67.11 -.30

Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 

Water-level 
changes,

June 2002 to 
January 2003

(feet)

3

Altitude of 
water level 

(feet relative to 
NGVD 29)
Calcasieu Parish—Continued

Cu-990 11202LC 14 183 6-05 64.13 -50.13 1-06 58.74

Cu-1066 11202LC 25 255 6-04 33.65 -8.65 1-07 30.49

Cu-1159 11202LC 13 280 6-05 58.15 -45.15 1-07 57.72

Cu-1245 11202LC 11 136 6-04 15.39 -4.39 1-07 12.44

Cu-1386 11202LC 24 325 -- -- -- 1-07 59.90

Cu-1422 11202LC 22 262 6-14 80.69 -58.69 1-07 57.77

Cu-6680Z 11202LC 11 170 6-04 40.72 -29.72 1-08 36.63

Cu-7082Z 11202LC 13 260 6-05 42.39 -29.39 1-07 41.74

Cameron Parish

Cn-80L 112CHCTU 4.73 481 6-14 37.37 -32.64 1-10 31.70

Cn-81L 112CHCTU 4.45 478 -- -- -- 1-10 33.71

Cn-90 11202LC 3.19 396 6-05 34.61 -31.42 1-07 29.22

Cn-92 11202LC 5.50 443 6-05 45.35 -39.85 1-07 34.70

Cn-93 112CHCTU 3.76 360 6-05 21.76 -18.00 1-07 22.33

Cn-118 112CHCTU 5 638 6-05 21.82 -16.82 1-07 22.19

Evngeline Parish

Ev-23 112CHCT 51.06 360 6-05 103.23 -52.17 1-08 93.04

Ev-79 112CHCT 55 250 6-04 126.62 -71.62 1-07 118.64

Ev-229 112CHCT 65.66 231 6-04 105.73 -40.07 1-07 95.71

Ev-500 112CHCT 117.52 120 6-04 50.11 67.41 1-07 50.41

upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana.—Continued

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no data]

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January 200

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to 
water level 
(feet below 

land surface)
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68.61 8.84

-30.82 4.47

77.76 --

-45.37 5.44

-8.20 3.42

73.16 -.23

-59.96 6.20

42.00 1.27

64.72 .48

-56.59 23.90

-53.91 13.77

-48.19 --

-5.96 2.48

-1.02 .11

-44.50 16.10

-37.96 1.55

-32.89 9.60

Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 
upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana.—Continued

ta]

Water-level 
changes,

June 2002 to 
January 2003

(feet)

 2003

 
el 
w 
e)

Altitude of 
water level 

(feet relative to 
NGVD 29)
Evngeline Parish—Continued

Ev-547 112CHCT 113.38 80 6-04 53.61 59.77 1-06 44.77

Ev-606 112CHCT 75 255 6-05 110.29 -35.29 1-08 105.82

Ev-623 112CHCT 137.20 96 -- -- -- 1-07 59.44

Ev-659 112CHCT 60.52 252 6-05 111.33 -50.81 1-07 105.89

Ev-665 112CHCT 59.29 100 6-04 70.91 -11.62 1-06 67.49

Ev-667 112CHCT 122.20 91.50 6-04 48.81 73.39 1-07 49.04

Ev-673 112CHCT 60 247 6-05 126.16 -66.16 1-08 119.96

Ev-679 112CHCT 46 70 6-04 5.27 40.73 1-07 4.00

Ev-680 112CHCT 120 89 6-04 55.76 64.24 1-07 55.28

Ev-751 112CHCT 53 275 6-05 133.49 -80.49 1-08 109.59

Ev-UR008 -- 56 -- 6-12 123.68 -67.68 1-09 109.91

Ev-UR009 -- 58 -- -- -- -- 1-09 106.19

Iberia Parish

I-19 112CHCTU 9.72 460 6-04 18.16 -8.44 1-13 15.68

I-93 112CHCTU 18.53 585 6-04 19.66 -1.13 1-13 19.55

Jefferson Davis Parish

JD-9 112CHCTU 24.10 318 6-11 84.70 -60.60 1-09 68.60

JD-31 112CHCT 50 250 6-10 89.51 -39.51 1-09 87.96

JD-33 112CHCTU 7.18 350 6-07 49.67 -42.49 1-10 40.07

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no da

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to
water lev
(feet belo

land surfac
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-38.88 7.75

-30.77 6.04

-44.52 6.56

-43.11 5.80

-21.49 -5.79

-36.33 16.57

-33.26 .65

-42.68 12.40

-35.43 18.73

-52.90 7.42

-21.09 1.51

-- --

-49.20 5.47

-31.96 11.34

-41.27 16.66

-33.47 6.36

-29.38 8.46

Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 

Water-level 
changes,

June 2002 to 
January 2003

(feet)

3

Altitude of 
water level 

(feet relative to 
NGVD 29)
Jefferson Davis Parish—Continued

JD-166 112CHCTU 2 -- 6-11 84.63 -46.63 1-09 76.88

JD-222 112CHCTU 4.61 300 6-07 41.42 -36.81 1-09 35.38

JD-298 112CHCTU 15 297 6-14 66.08 -51.08 1-10 59.52

JD-317 112CHCT 42.27 289 6-11 91.18 -48.91 1-09 85.38

JD-353 112CHCT 25 300 6-06 40.70 -15.70 1-08 46.49

JD-401 112CHCTU 14 282 6-07 66.90 -52.90 1-09 50.33

JD-406 112CHCT 50 450 6-10 83.91 -33.91 1-09 83.26

JD-470 112CHCTU 10 325 6-07 65.08 -55.08 1-10 52.68

JD-485A 112CHCTU 21.36 290 6-07 75.52 -54.16 1-09 56.79

JD-492 112CHCTU 25 613 6-07 85.32 -60.32 1-10 77.90

JD-493 112CHCT 37.95 220 6-14 60.55 -22.60 1-09 59.04

JD-581 112CHCT 35 -- 6-11 88.44 -53.44 -- --

JD-740 112CHCT 35 264 6-10 89.67 -54.67 1-09 84.20

JD-751 112CHCTU 10 193 6-14 53.30 -43.30 1-10 41.96

JD-772 112CHCTU 27 340 6-11 84.93 -57.93 1-09 68.27

JD-835 112CHCTU 31 280 6-14 70.83 -39.83 1-09 64.47

JD-848 112CHCTU 32 243 6-06 69.84 -37.84 1-09 61.38

upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana.—Continued

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no data]

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January 200

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to 
water level 
(feet below 

land surface)
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-4.97 .83

-9.21 --

-24.80 --

-- --

-32.79 4.64

-3.37 .16

-35.58 --

-3.52 -0.28

-13.18 .43

-27.51 .44

-57.82 10.56

-48.65 -38.95

-9.65 .62

-51.68 1.45

5.58 -2.61

-1.80 -.47

Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 
upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana.—Continued

ta]

Water-level 
changes,

June 2002 to 
January 2003

(feet)

 2003

 
el 
w 
e)

Altitude of 
water level 

(feet relative to 
NGVD 29)
Lafayette Parish

Lf-524 112CHCTU 25 174 6-04 30.80 -5.80 1-13 29.97

Lf-662 112CHCTU 40.37 152 -- -- -- 1-13 49.58

Lf-822 112CHCTU 30 -- -- -- -- 1-14 54.80

Lf-823 112CHCTU 30 363 6-04 59.58 -29.58 -- --

Lf-914 112CHCTU 30 250 6-13 67.43 -37.43 1-14 62.79

Lf-958 112CHCTU 50 115 6-05 53.53 -3.53 1-13 53.37

St. Landry Parish

SL-142 112CHCT 50 235 -- -- -- 1-09 85.58

SL-179 112CHCT 55.23 94 6-04 58.47 -3.24 1-06 58.75

SL-190 112CHCT 74.36 175 6-06 87.97 -13.61 1-06 87.54

SL-331 112CHCT 62 -- 6-06 89.95 -27.95 1-09 89.51

SL-347 112CHCT 50 300 6-06 118.38 -68.38 1-09 107.82

SL-392 112CHCT 46.74 126 6-06 56.44 -9.70 1-10 95.39

SL-412 112CHCT 70 302 6-06 80.27 -10.27 1-10 79.65

SL-566 112CHCT 51 250 6-06 104.13 -53.13 1-10 102.68

St. Martin Parish

SMn-109 112CHCTU 11.34 375 6-04 3.15 8.19 1-13 5.76

St. Mary Parish

SM-57U 112CHCTU 8.72 638 6-04 10.05 -1.33 1-13 10.52

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no da

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to
water lev
(feet belo

land surfac
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-5.73 .76

-20.39 5.42

-15.86 .99

-6.84 1.15

-- --

-18.89 1.71

-6.19 1.27

-5.08 1.29

-8.62 1.58

-9.37 1.11

-9.26 .83

-4.88 .01

-17.05 4.15

-29.34 .16

-26.50 3.29

-30.99 8.92

-37.07 10.50

Table 1.  Water-level data used to construct potentiometric-surface maps for June 2002 and January 2003, and water-level change map, June 2002 to January 2003, in the massive, 

Water-level 
changes,

June 2002 to 
January 2003

(feet)

3

Altitude of 
water level 

(feet relative to 
NGVD 29)
Vermilion Parish

Ve-28 112CHCTU 6.74 260 6-10 13.23 -6.49 1-15 12.47

Ve-442 112CHCTU 5.42 281 6-11 31.23 -25.81 1-14 25.81

Ve-460 112CHCTU 9.78 300 6-11 26.63 -16.85 1-14 25.64

Ve-501 112CHCTU 22 227 6-04 29.61 -7.99 1-13 28.46

Ve-556 112CHCTU 6 263 6-11 40.91 -34.91 -- --

Ve-586 112CHCTU 15.40 259 6-11 36.00 -20.60 1-15 34.29

Ve-629L 112CHCTU 1.79 487 6-10 9.25 -7.46 1-15 7.89

Ve-629U 112CHCTU 1.79 457 6-10 8.16 -6.37 1-15 6.87

Ve-630U 112CHCTU 4.75 528 6-10 14.95 -10.20 1-15 13.37

Ve-637L 112CHCTU 4.06 243 6-10 14.54 -10.48 1-15 13.43

Ve-637U 112CHCTU 4.06 198 6-10 14.15 -10.09 1-15 13.32

Ve-639 112CHCTU 5.84 608 6-10 10.73 -4.89 1-15 10.72

Ve-654 112CHCTU 9.60 267 6-11 30.80 -21.20 1-14 26.65

Ve-764 112CHCTU 15 250 6-11 44.50 -29.50 1-14 44.34

Ve-882 112CHCTU 10 279 6-11 39.79 -29.79 1-14 36.50

Ve-1134 112CHCTU 5 190 6-11 44.91 -39.91 1-14 35.99

Ve-1152 112CHCTU 10 235 6-11 57.57 -47.57 1-14 47.07

upper, and "200-foot" sands of the Chicot aquifer system in southwestern Louisiana.—Continued

[NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112CHCT, massive sand; 112CHCTU, upper sand; and 11202LC, "200-foot" sand. --, no data]

Well number Aquifer code

Altitude of
land surface

(feet relative to 
NGVD 29)

Depth of well 
(feet)

Water-level data

June 2002 January 200

Date
measured

Depth to 
water level 
(feet below 

land surface)

Altitude of 
water level 

(feet relative to 
NGVD 29)

Date
measured

Depth to 
water level 
(feet below 

land surface)
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Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

e sand; 112CHCTU, upper sand; 112CHCTS, 
 supply.  --, no data]

t 

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)

897 110

682 40

-- --

674 24

-- --

-- --

-- --

-- --

-- --

-- --

-- --

841 87

-- --

-- --

626 54

-- --

-- --

-- --

-- --

-- --
concentrations, 2000-03. 

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massiv
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter a

25 degrees 
Celsius)

Acadia Parish

Ac-3 302623 921939 112CHCT I 50 338 -- -- 6-05-2002 912

Ac-69 302236 922029 112CHCT I 43 -- -- -- 6-05-2002 699

Ac-80 302240 921856 112CHCT I -- -- -- -- 5-22-2002 744

Ac-113 301441 922050 112CHCTU I 25 331 -- -- 5-03-2001 697

Ac-147 300731 922131 112CHCTU I 17.78 298 -- -- 6-28-2000 845

7-18-2000 831

8-14-2000 849

8-30-2000 839

10-09-2000 844

10-24-2000 852

4-05-2001 808

5-02-2001 860

5-10-2001 827

10-08-2001 858

Ac-179 301904 922725 112CHCTU I 34.61 313 -- -- 6-06-2002 626

Ac-204 301323 921723 112CHCTU I -- -- -- -- 6-01-2000 602

6-16-2000 555

6-28-2000 578

7-15-2000 602

8-02-2000 608
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-- --

-- --

-- --

-- --

612 22

539 12

711 36

375 37

-- --

793 41

803 41

771 39

792 38

794 42

799 40

799 40

716 36

672 27

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

112CHCTU, upper sand; 112CHCTS, 
  --, no data]

oratory specific 
conductance 
icrosiemens per 
entimeter at 25 
grees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Acadia Parish—Continued

Ac-204 301323 921723 112CHCTU I -- -- 8-15-2000 609

9-03-2000 610

9-16-2000 606

12-11-2000 606

5-02-2001 619

Ac-222 301904 921040 112CHCTU I 36 -- -- -- 6-05-2002 554

Ac-369 300850 922742 112CHCTU I 15 280 200 280 6-06-2002 727

Ac-394 302545 923445 112CHCT I 36 287 197.24 283.66 5-30-2002 386

Ac-446 302209 921924 112CHCT I 40 234 167 234 5-22-2002 735

Ac-451 300740 922650 112CHCTU N 14 293 212.5 293.4 3-15-2000 762

9-13-2000 771

3-09-2001 771

9-19-2001 765

4-09-2002 770

9-13-2002 759

3-28-2003 761

Ac-475 300848 922746 112CHCTU I 14 286 226.4 286.4 5-16-2001 735

Ac-477 300937 922144 112CHCTU I 20 269 208.95 269 5-16-2001 700

Ac-548 301558 922321 112CHCTU I 25 278 208 278 5-10-2001 676

5-24-2001 678

6-19-2001 684

7-12-2001 684

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive sand; 
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public supply.

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)

Lab

(m
c
de
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528 24

636 43

651 26

747 60

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

714 29

427 40

434 39

671 39

710 45

706 78

791 87

673 61

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Acadia Parish—Continued

Ac-558 302109 921634 112CHCTU I 42 205 175 205 5-30-2002 --

Ac-618 302533 922051 112CHCT I 40 249 209 249 5-30-2002 670

Ac-711 301337 921814 112CHCTU I 25 260 238 260 5-02-2001 665

Ac-809 301430 922647 112CHCTU I 23 235 160 220 5-15-2001 758

Ac-822 301343 922024 112CHCTU I 25 300 -- -- 6-05-2000 686

6-20-2000 698

6-28-2000 569

7-15-2000 700

8-02-2000 679

8-15-2000 642

9-01-2000 700

9-16-2000 713

12-11-2000 701

5-02-2001 719

Ac-836 302304 923431 112CHCT I 37 275 -- -- 5-31-2002 444

6-06-2002 444

Ac-848 302254 922045 112CHCT I 42 248 168 241 5-15-2001 692

Ac-855 302528 921742 112CHCT I 45 253 179 252 5-30-2002 727

Ac-857 302158 922756 112CHCT I 41 272 174 271 5-31-2002 771

Ac-919 300846 923227 112CHCTU I 10 274 202 273 4-30-2003 806

Ac-929 302515 922431 112CHCTU I 40 285 203 285 5-15-2001 690

Ac-971 302309 921835 -- I 46 -- -- -- 5-22-2002 750

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

685 23

-- --

-- --

-- --

-- --

679 46

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

and; 112CHCTU, upper sand; 112CHCTS, 
pply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Acadia Parish—Continued

Ac-980 302055 921946 112CHCTU I 36 276 179 274 5-22-2002 727

Ac-UR001 300847 923245 -- I 10 -- -- -- 5-11-2000 847

5-20-2000 787

Ac-UR004 300847 923312 -- I 11 -- -- -- 6-28-2000 823

7-29-2000 814

Ac-UR006 300827 922501 -- I -- -- -- -- 6-28-2000 682

7-18-2000 677

8-14-2000 690

8-30-2000 685

10-09-2000 677

10-24-2000 687

4-05-2001 676

5-02-2001 699

5-04-2001 675

5-18-2001 676

7-17-2001 682

10-08-2001 692

Ac-UR007 302202 922151 -- I 40 -- -- -- 5-15-2001 705

Ac-UR008 301629 922317 -- I -- -- -- -- 5-24-2001 690

6-19-2001 689

7-12-2001 673

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive s
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public su

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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508 38

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

733 49

-- --

415 16

425 16

421 15

419 15

416 16

415 16

416 16

528 49

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Calcasieu Parish

Cu-168 300440 930845 11202LC I 7.81 375 -- -- 6-04-2001 514

Cu-171 300820 930837 11202LC I 13 375 -- -- 4-27-2000 466

5-16-2000 466

5-06-2001 480

5-16-2001 491

5-19-2001 481

5-23-2001 497

5-30-2001 497

6-19-2001 491

6-26-2001 498

Cu-633 300545 930652 11202LC I -- 300 -- -- 5-18-2000 732

6-18-2000 754

5-22-2001 746

Cu-688 300540 931303 11205LC I 10.96 694 614 694 6-22-2000 550

Cu-771 301336 931830 11202LC O 17.76 241 231 241 3-14-2000 420

9-12-2000 425

3-07-2001 409

9-17-2001 424

4-11-2002 425

9-12-2002 430

3-27-2003 429

Cu-787 300353 932102 11205LC O 4.33 734 729 734 3-14-2000 543

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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527 50

532 48

520 47

510 46

509 45

507 45

-- --

998 130

753 140

750 140

744 140

729 140

722 130

733 140

-- --

-- --

783 57

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Calcasieu Parish—Continued

Cu-787 300353 932102 11205LC O 4.33 734 9-12-2000 537

3-06-2001 514

9-18-2001 527

4-11-2002 525

9-12-2002 523

3-27-2003 523

Cu-812 301211 930133 112CHCTU I -- 265 -- -- 5-15-2000 993

4-30-2003 1,010

Cu-960 301031 932049 11205LC O 21 598 592 598 9-13-2000 774

3-05-2001 759

9-17-2001 755

4-10-2002 758

9-12-2002 754

3-27-2003 766

Cu-1012 300707 930435 11202LC I 20 363 280.2 363 5-17-2000 817

6-20-2000 769

4-29-2003 789

Cu-1092 300858 931131 11205LC I 17.5 600 519.2 600.1 5-18-2000 488

Cu-1093 301341 930024 112CHCTU I 25 303 243 303 4-24-2000 906

5-20-2000 915

6-16-2000 916

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

1,220 260

-- --

-- --

-- --

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Calcasieu Parish—Continued

9-03-2000 901

Cu-1093 301341 930024 112CHCTU I 25 303 4-16-2001 900

5-28-2001 891

5-02-2002 933

Cu-1211 301753 930239 11202LC I 20 205 143 205 5-16-2000 826

Cu-1253 301544 930455 11202LC I 21 236 176 236 4-24-2000 1,220

5-08-2000 1,230

5-20-2000 1,180

7-07-2000 1,180

9-01-2000 1,190

3-08-2001 1,200

4-12-2001 1,190

5-03-2001 1,140

5-10-2001 1,070

5-22-2001 1,230

5-27-2001 1,180

4-02-2002 1,230

5-09-2002 1,220

5-01-2003 1,200

Cu-1287 301223 930420 11202LC I 20 282 200 282 5-07-2000 1,270

5-18-2000 1,270

Cu-1369 301040 930823 11205LC I 21 594 -- -- 5-16-2000 504

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

510 57

784 140

734 130

712 120

673 110

671 110

663 110

-- --

1,350 160

-- --

-- --

-- --

-- --

-- --

989 120

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

and; 112CHCTU, upper sand; 112CHCTS, 
pply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Calcasieu Parish—Continued

6-21-2000 512

Cu-1369 301040 930823 11205LC I 21 594 5-15-2001 515

Cu-1385 301324 931705 11205LC N 15 580 400 575 3-14-2000 805

9-13-2000 754

3-06-2001 715

10-11-2001 699

9-12-2002 699

3-27-2003 694

Cu-1386 301048 930348 11202LC I 24 325 204 316 4-06-2000 1,380

5-09-2001 1,380

6-05-2001 1,230

Cu-1387 301100 930305 11202LC I 30 283 203 283 4-26-2000 1,350

6-07-2000 1,330

6-05-2001 1,210

7-25-2001 1,160

Cu-1389 301123 930119 112CHCTU I 24 302 182 302 5-22-2001 997

Cu-1391 301205 930157 11202LC I 23 254 -- -- 4-25-2000 1,080

5-15-2000 1,090

Cu-1397 301307 930409 11202LC I 22 291 181 291 4-26-2000 1,310

6-07-2000 1,290

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive s
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public su

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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1,270 210

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

1,220 260

1,180 200

-- --

483 42

-- --

-- --

-- --

-- --

-- --

-- --

895 74

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Calcasieu Parish—Continued

5-22-2001 1,290

6-05-2001 1,160

Cu-1398 300954 930535 11202LC I 22 322 216 321 4-27-2000 1,060

Cu-1398 300954 930535 11202LC I 22 322 5-16-2000 985

4-23-2001 973

Cu-1402 301006 925948 112CHCTU I 17 275 255 275 5-05-2000 1,690

5-15-2000 1,100

5-23-2000 1,360

6-09-2000 1,020

Cu-1415 301353 930224 11202LC I 16 273 167 272 4-25-2000 1,240

5-15-2000 1,250

5-23-2001 1,250

Cu-1422 301250 930320 11202LC I 22 262 200 262 6-05-2002 1,120

Cu-1432 300930 930944 11202LC I 19 272 202 272 6-12-2000 488

5-22-2001 494

Cu-9069Z 300838 930318 11202LC I 21 270 260 270 4-26-2000 714

5-16-2000 897

5-27-2000 713

6-08-2000 912

6-17-2000 907

6-22-2000 913

5-15-2001 900

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
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Field specific 
conductance 

(microsiemens 
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-- --
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-- --
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-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

and; 112CHCTU, upper sand; 112CHCTS, 
pply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Calcasieu Parish—Continued

Cu-UR001 300928 932941 -- I 15 -- -- -- 5-17-2001 434

5-18-2001 433

Cu-UR002 300815 932836 -- I 10 -- -- -- 5-17-2001 506

Cu-UR002 300815 932836 -- I 10 -- 5-18-2001 526

5-19-2001 534

Cu-UR003 301225 925954 -- I 23 190 150 190 4-27-2000 1,090

6-16-2000 1,130

4-02-2001 1,700

4-24-2001 2,020

5-22-2001 1,930

6-20-2001 2,010

8-30-2001 2,140

2-15-2002 2,750

3-18-2002 2,440

6-01-2002 2,150

4-08-2003 2,860

Cu-UR004 301340 930133 -- I 23 -- -- -- 4-25-2000 1,080

5-15-2000 1,090

Cu-UR005 300536 930547 -- I 26 -- -- -- 6-12-2000 825

6-17-2000 801

Cu-UR006 300351 930648 -- I 16 -- -- -- 4-28-2000 714

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive s
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public su

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

1,260 250

1,180 270

1,250 260

1,260 260

1,260 260

1,240 250

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Calcasieu Parish—Continued

Cu-UR009 300830 930559 -- I 19 -- -- -- 4-27-2000 982

5-31-2000 988

Cu-UR010 301009 930241 -- I 20 -- -- -- 7-11-2000 688

7-18-2000 676

Cu-UR010 301009 930241 -- I 20 -- 7-25-2000 674

Cu-UR015 300817 930250 -- I -- -- -- -- 5-16-2000 653

6-21-2000 645

5-15-2001 640

Cu-UR016 301347 925948 -- I 30 -- -- -- 4-25-2000 614

5-16-2000 611

5-17-2000 617

Cu-UR019 300639 930502 -- I -- -- -- -- 5-16-2000 962

6-20-2000 957

Cameron Parish

Cn-22 300042 930854 11202LC I 10 388 -- -- 1-30-2000 572

4-27-2000 570

Cn-80L 295846 923811 112CHCTU O 4.73 481 475 481 3-15-2000 1,290

9-13-2000 1,210

3-09-2001 1,300

9-19-2001 1,300

4-09-2002 1,300

9-10-2002 1,280

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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1,270 260

960 160

962 170

973 170

963 170

959 170

959 160

955 160

1,770 390

1,770 410

1,840 430

1,890 450

1,840 430

1,820 420

1,800 410

-- --

-- --

-- --

-- --

-- --

1,210 240

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Cameron Parish—Continued

3-28-2003 1,320

Cn-90 295611 930448 11202LC O 3.19 396 386 396 3-13-2000 998

9-11-2000 985

3-07-2001 964

Cn- 90 295611 930448 11202LC O 3.19 396 9-18-2001 980

4-10-2002 985

9-11-2002 988

3-26-2003 996

Cn-92 300104 930156 11202LC O 5.5 443 438 443 3-13-2000 1,830

9-12-2000 1,820

3-07-2001 1,870

9-18-2001 1,950

4-10-2002 1,900

9-11-2002 1,870

3-26-2003 1,850

Cn-196 300122 930604 11202LC I 10 420 320 420 4-20-2000 1,270

5-11-2000 1,270

5-25-2000 1,270

6-03-2000 1,270

6-15-2000 1,270

4-29-2003 1,250

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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720 68

321 27

323 12

580 66

751 110

712 83

471 24

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

nd; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Cameron Parish—Continued

Cn-197 300216 930518 11202LC I 10 462 362 462 4-27-2000 762

6-14-2000 764

Cn-198 300029 930716 11202LC I 10 402 302 402 4-20-2000 1,190

5-11-2000 1,190

5-25-2000 1,190

Cn-198 300029 930716 11202LC I 10 402 6-03-2000 1,190

6-16-2000 1,200

6-21-2000 1,180

6-29-2000 1,160

7-19-2000 1,190

Cn-UR001 300001 930859 -- I 10 -- -- -- 4-27-2000 622

5-31-2000 622

Cn-UR002 300150 930718 -- I 20 -- -- -- 4-27-2000 853

5-31-2000 861

Evangeline Parish

Ev-673 303801 922500 112CHCT P 60 247 187 247 5-16-2001 740

Ev-834 303617 923013 112CHCT I 50 260 190 260 5-15-2001 336

Ev-879 304545 921911 112CHCT I 80 220 153 220 5-16-2001 341

Ev-889 303944 922725 112CHCT I 60 201 151 201 5-15-2001 599

Ev-923 304201 922636 112CHCT I -- 188 -- -- 5-16-2001 793

Ev-UR001 303832 922637 -- I -- -- -- -- 5-15-2001 737

Ev-UR003 303832 922744 -- I -- -- -- -- 5-15-2001 488

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive sa
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)
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458 32

648 28

621 60

526 57

-- --

-- --

-- --

713 43

714 42

711 40

702 39

701 39

689 37

691 38

-- --

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

sand; 112CHCTU, upper sand; 112CHCTS, 
upply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Evangeline Parish—Continued

Ev-UR004 304036 922343 -- I -- -- -- -- 5-16-2001 479

Ev-UR005 303704 921717 -- I -- -- -- -- 5-16-2001 689

Ev-UR006 304254 922021 -- I -- -- -- -- 5-17-2001 648

Ev-UR007 304346 922015 -- I -- -- -- -- 5-17-2001 546

Ev-UR009 303222 922206 -- I 58 -- -- -- 4-07-2001 606

Ev-UR009 303222 922206 -- I 58 -- 4-17-2001 603

4-23-2001 604

Iberia Parish

I-93 300035 914433 112CHCTU O 18.53 585 580 585 3-16-2000 734

9-15-2000 740

3-08-2001 728

9-13-2001 716

3-27-2002 729

9-10-2002 728

3-25-2003 730

Jefferson Davis Parish

JD-50 301244 924435 112CHCTU I -- 310 -- -- 6-06-2000 455

7-07-2000 450

JD-79 300404 924429 112CHCTU I 18.77 313 -- -- 6-18-2001 588

6-20-2001 585

JD-135 301439 924637 112CHCTU I 20 -- -- -- 5-17-2000 449

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive 
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public s
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25 degrees 
Celsius)
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Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Jefferson Davis Parish—Continued

6-08-2000 450

5-03-2001 454

3-06-2002 467

6-10-2002 452

JD-176 301536 924405 112CHCTU I -- 290 -- -- 4-24-2000 888

7-31-2000 857

JD-176 301536 924405 112CHCTU I -- 290 8-10-2000 858

9-04-2000 849

10-02-2000 857

3-02-2001 874

4-02-2001 867

5-08-2001 848

7-05-2001 846

8-25-2001 862

JD-241 301913 925848 112CHCTU I 25 275 195 275 4-22-2001 554

JD-352 302314 925713 112CHCT I 30 329 -- -- 4-21-2000 259

5-30-2000 259

JD-447 302050 925645 112CHCT I -- 262 -- -- 3-06-2001 318

4-05-2001 317

5-07-2001 321

5-25-2001 320

7-22-2001 325

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code
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Depth 
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-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

693 99

696 100

696 99

695 98

690 99

680 96

692 98

-- --

226 22

438 49

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Jefferson Davis Parish—Continued

4-22-2002 344

5-06-2002 339

5-14-2002 341

6-05-2002 336

3-04-2003 337

JD-469 300845 924313 112CHCTU I 15 276 196 276 2-25-2001 615

JD-469 300845 924313 112CHCTU I 15 276 4-06-2001 613

5-22-2001 614

6-30-2001 616

8-24-2001 623

JD-491 300508 924056 112CHCTU P 10 377 326 377 3-15-2000 701

9-13-2000 713

3-09-2001 705

9-19-2001 712

4-09-2002 711

9-13-2002 712

3-28-2003 717

JD-493 302509 925321 112CHCT I 37.95 220 160 220 5-25-2001 245

6-06-2002 245

JD-499 301752 924009 112CHCTU I 30 250 190 250 5-16-2001 448

JD-523 301550 924514 112CHCTU I 25 311 229.58 311 4-24-2000 466

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

-- --

-- --

604 68

596 66

456 50

453 49

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Jefferson Davis Parish—Continued

JD-650 301350 924411 112CHCTU I 22 263 183 263 4-24-2000 437

JD-727 300552 924559 112CHCTU I 15 327.5 247.04 327.5 5-02-2001 530

5-24-2001 526

JD-751 300547 924426 112CHCTU I 10 193 133 193 5-03-2001 606

6-07-2002 578

JD-772 301354 924455 112CHCTU I 27 340 259 340 5-16-2001 465

6-07-2002 449

JD-817 301352 925614 112CHCTU I 20 296 227 296 5-24-2000 779

6-26-2000 982

2-20-2001 959

4-16-2001 982

JD-860 301242 925920 112CHCTU I 26 275 215 275 4-27-2000 1,290

5-16-2000 1,290

4-02-2001 1,050

4-24-2001 1,060

5-22-2001 1,090

6-20-2001 1,070

8-30-2001 1,060

2-15-2002 1,090

3-18-2002 1,170

6-01-2002 1,070

4-08-2003 1,060

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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1,100 160

-- --

-- --

-- --

-- --

536 57

-- --

-- --

-- --

-- --

-- --

-- --

-- --

611 68

-- --

-- --

-- --

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

and; 112CHCTU, upper sand; 112CHCTS, 
pply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Jefferson Davis Parish—Continued

4-29-2003 1,120

JD-867 301126 924801 112CHCTU I 16 202 142 202 6-06-2000 451

7-13-2000 422

JD-871 300604 924850 112CHCTU I 9 200 140 200 5-18-2000 540

6-09-2000 542

5-03-2001 538

JD-UR002 300616 924631 -- I 20 -- -- -- 5-18-2000 632

JD-UR002 300616 924631 -- I 20 -- 5-24-2000 631

6-13-2000 618

7-18-2000 616

7-31-2000 616

8-15-2000 620

4-11-2001 604

5-03-2001 610

JD-UR006 301203 925715 -- I 16 -- -- -- 9-12-2000 1,030

10-19-2001 1,030

9-15-2002 1,080

JD-UR008 301701 925903 -- I 33 -- -- -- 2-22-2001 1,140

4-08-2001 1,120

JD-UR009 301724 930111 -- I 26 -- -- -- 4-21-2000 959

5-30-2000 969

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive s
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public su

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)



50 
 

W
ithdraw

als, W
ater Levels, and Specific Conductance in the Chicot A

quifer System

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

945 180

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Jefferson Davis Parish—Continued

JD-UR011 301000 924807 -- I 13 -- -- -- 6-06-2000 456

JD-UR012 301222 924747 -- I 16 -- -- -- 6-06-2000 398

7-17-2000 391

JD-UR013 301159 924630 -- I 20 -- -- -- 6-06-2000 456

7-07-2000 447

JD-UR014 301852 925724 -- I -- -- -- -- 4-06-2001 514

4-15-2001 571

4-27-2001 516

JD-UR014 301852 925724 -- I -- -- 5-11-2001 516

5-26-2001 622

4-29-2002 653

5-11-2002 663

5-15-2002 626

6-17-2002 565

8-11-2002 589

JD-UR015 301700 925903 -- I 33 -- -- -- 5-14-2000 1,310

5-30-2000 1,300

JD-UR017 300409 925222 -- I 7 -- -- -- 5-02-2001 536

5-24-2001 550

JD-UR018 301725 930111 -- I 26 -- -- -- 5-19-2000 969

5-03-2001 957

JD-UR019 301747 930020 -- I 33 -- -- -- 5-19-2000 918

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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797 150

-- --

-- --

-- --

-- --

-- --

-- --

-- --

327 6.8

289 7.8

309 7.1

326 7.3

301 7.8

299 8.4

497 23

541 16

1,200 100

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Jefferson Davis Parish—Continued

5-03-2001 812

JD-UR020 301708 930048 -- I 33 -- -- -- 5-19-2000 828

JD-UR022 301836 925648 -- I -- -- -- -- 5-14-2001 435

5-26-2001 447

8-11-2002 472

4-29-2002 480

5-11-2002 481

5-25-2002 465

Lafayette Parish

Lf-524 300605 915935 112CHCTU P 25 174 141 174 3-15-2000 325

9-14-2000 295

3-08-2001 282

9-14-2001 320

4-09-2002 310

9-10-2002 307

St. Landry Parish

SL-142 302732 921029 112CHCT I 50 235 -- -- 5-03-2002 --

SL-331 303200 921005 112CHCT I 62 -- -- -- 4-03-2002 --

SL-345 304911 920637 112ACFL I 40 158 90 157.5 4-30-2003 1,220

SL-459 303151 922145 112CHCT I 51 249 179 249 4-07-2001 609

4-17-2001 606

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

590 42

-- --

-- --

-- --

-- --

-- --

1,110 95

-- --

-- --

597 18

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

526 15

1,130 110

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
St. Landry Parish—Continued

4-23-2001 599

6-07-2002 613

SL-564 304845 921149 112ACFL I 43 199 123 199 5-04-2001 806

SL-673 304832 921142 112ACFL I 48 187 123 186 5-04-2001 773

SL-714 304827 921011 112CHCT I 45 178 126 176 2-24-2001 1,100

5-30-2001 1,070

7-30-2001 1,080

4-30-2003 1,110

SL-UR001 304920 921210 -- I 46 -- -- -- 4-20-2001 791

11-09-2001 514

SL-UR001 304920 921210 -- I 46 -- 2-01-2002 --

SL-UR004 304416 920343 -- I 40 -- -- -- 1-22-2001 1,800

2-26-2001 1,710

4-05-2001 1,810

5-04-2001 1,810

7-27-2001 1,800

SL-UR005 304555 915248 -- I 39 -- -- -- 4-26-2001 657

SL-UR006 304807 915239 -- I 39 -- -- -- 4-26-2001 910

5-31-2001 821

SL-UR007 303459 920852 -- I 66 -- -- -- 5-03-2002 --

St. Martin Parish

SMn-109 301304 914240 112CHCTU O 11.34 375 370 375 3-16-2000 1,200

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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1,150 120

1,150 110

1,150 120

1,150 120

1,150 120

1,150 120

1,120 180

1,130 190

1,120 180

1,120 190

1,120 190

1,130 180

-- --

277 4.2

-- --

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
St. Martin Parish—Continued

9-14-2000 1,190

3-08-2001 1,180

9-13-2001 1,170

3-27-2002 1,190

9-09-2002 1,190

3-25-2003 1,200

St. Mary Parish

SM-57U 294749 914023 112CHCTU O 8.72 638 628 638 3-16-2000 1,140

9-15-2000 1,170

3-08-2001 1,150

SM-57U 294749 914023 112CHCTU O 8.72 638 9-13-2001 1,140

3-28-2002 1,160

9-10-2002 1,170

3-25-2003 1,180

Vermilion Parish

Ve-170 300121 920057 112CHCTS H -- 70 50 70 8-03-2000 300

Ve-312 300236 923910 112CHCTU I 6 205 155 205 5-17-2001 703

6-18-2001 709

Ve-384 300257 924011 112CHCTU I 6 348 -- -- 5-17-2001 630

6-18-2001 645

Ve-425 295927 922755 112CHCTU I -- -- -- -- 6-05-2000 831

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

-- --

-- --

-- --

-- --

-- --

-- --

745 54

-- --

595 30

2,650 680

2,700 690

2,680 700

2,710 690

2,740 720

2,750 700

2,770 730

1,500 280

1,510 300

1,500 290

1,500 300

1,540 300

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Vermilion Parish—Continued

Ve-426 300000 922722 112CHCTU I -- 354 -- -- 6-12-2000 912

6-13-2000 918

6-15-2000 920

8-28-2000 887

8-29-2000 900

5-30-2001 878

5-31-2001 877

Ve-432 295835 922549 112CHCTU I -- 350 -- -- 4-26-2002 821

Ve-460 921655 295645 112CHCTU I 9.78 300 -- -- 5-05-2000 1,300

Ve-586 300240 920832 112CHCT I 15.4 259 195 259 4-24-2002 618

Ve-637L 295345 921007 112CHCTU O 4.06 243 233 243 3-16-2000 2,790

Ve-637L 295345 921007 112CHCTU O 4.06 243 9-11-2000 2,750

3-08-2001 2,750

9-14-2001 2,760

3-28-2002 2,800

9-10-2002 2,860

3-26-2003 2,890

Ve-639 293845 922649 112CHCTU O 5.84 608 603 608 3-13-2000 1,550

9-11-2000 1,550

3-07-2001 1,510

9-14-2001 1,520

3-28-2002 1,540

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
number

Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code
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use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
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1,500 300

1,500 300

945 110

749 69

688 37

721 42

548 18

-- --

-- --

-- --

802 46

-- --

-- --

-- --

-- --

875 66

-- --

-- --

-- --

-- --

-- --

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  

nd; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Vermilion Parish—Continued

9-10-2002 1,550

3-26-2003 1,560

Ve-725 300315 921909 112CHCTU I 14 300 -- -- 4-24-2002 1,010

Ve-733 300537 921801 112CHCTU I 15 297 190.67 297.33 4-24-2002 --

Ve-1081 295947 922310 112CHCTU I 10 190 160 190 4-26-2002 726

Ve-1123 300351 923108 112CHCTU I 10 175 -- -- 5-16-2001 --

Ve-1152 300501 921534 112CHCTU I 10 235 195 235 4-24-2002 --

Ve-UR001 295951 922913 -- I 6 -- -- -- 6-13-2000 589

8-18-2000 601

9-19-2000 593

5-10-2001 823

Ve-UR002 300039 923232 -- H -- -- -- -- 5-09-2000 883

6-06-2000 882

4-01-2001 856

5-02-2001 881

5-10-2001 894

5-29-2001 862

7-02-2001 887

Ve-UR003 300129 921243 -- I 23 -- -- -- 6-03-2000 794

6-17-2000 772

7-03-2000 755

concentrations, 2000-03.—Continued

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive sa
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
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Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code

Primary
use of 
well

Altitude of 
land surface 
(feet relative
to NGVD 29)

Depth 
of well 
(feet)
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to top 

of 
screen 
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Depth to 
bottom 

of 
screen 
(feet)

Date
sampled

Field specific 
conductance 

(microsiemens 
per centimeter at 

25 degrees 
Celsius)
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-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

-- --

584 27

872 99

932 180

Table 3.  Selected data for wells in the Chicot aquifer system or the Atchafalaya aquifer in southwestern Louisiana, including specific conductance values and chloride  
concentrations, 2000-03.—Continued

d; 112CHCTU, upper sand; 112CHCTS, 
ply.  --, no data]

Laboratory specific 
conductance 

(microsiemens per 
centimeter at 25 
degrees Celsius)

Chloride 
concentration 

(milligrams 
per liter)
Vermilion Parish—Continued

7-15-2000 752

8-15-2000 717

Ve-UR004 300246 921344 -- I 26 -- -- -- 6-07-2000 681

6-20-2000 687

7-07-2000 669

8-14-2000 666

Ve-UR005 295705 921601 -- I 13 -- -- -- 6-14-2000 865

6-28-2000 838

7-15-2000 842

7-28-2000 833

8-14-2000 835

Ve-UR007 300239 924019 -- I 6 -- -- -- 5-17-2001 654

Ve-UR007 300239 924019 -- I 6 -- 6-18-2001 660

Ve-UR010 300524 920734 -- I 26 -- -- -- 5-10-2001 595

Ve-UR011 300233 922650 -- I 10 -- -- -- 4-26-2002 957

Ve-UR012 295644 921026 -- I 16 -- -- -- 5-08-2002 --

[NAD 27, North American Datum of 1927; NGVD 29, National Geodetic Vertical Datum of 1929; aquifer code:  112ACFL, Atchafalaya aquifer; 112CHCT, massive san
shallow sand; 11202LC, "200-foot" sand; and 11205LC, "500-foot" sand.  Primary use of well:  H, domestic; I, irrigation; N, industry; O, observation; and P, public sup

Well 
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Latitude 
(NAD 27)

Longitude 
(NAD 27) Aquifer code
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well
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(feet relative
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Depth 
of well 
(feet)

Depth 
to top 

of 
screen 
(feet)

Depth to 
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screen 
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